
~.SHIPHOLD FUMIGATION 

..,... GENEIIAL 
U NOTE: Shipboard fumlgation.s regutated by U.S. Coast Guard Regulation 46 CFR 147A. 

Not all ty~es of ships are suitable to carry cargo underfumigalion. The following directions 
'or use are applicable only to cargo vessels and tankers Nhere there are no crew quarters 
above the cargo holds. 

1. Prior to fumigating 8 vessel for in·transit cargo fumigation, the master 0' the vessel or his 
representative, and the fumIgator must determine whether the vessel Is suitably designed 
and configured so as to allow for safe occupancy by the ship's crew throughout the duration 
of the fumigation. 
If it is determined that the design and configuration of the vessel does not allow fOl safe 
occupancy by the ship's crew throughout thtt duration of the fumigation, then the vessel will 
no! be fumIgated unless all crew members are remov£.d from the vessel. Thecrew members 
Will not be ailowed to rr:)ccupy the vessel until the vessel nas been properly aerated and a 
determination has been made by the master of the vessel and the fumigator that the vessel is 
sale for occupancy 
2 ~·he person responSlbie lor the fumigation must notify the matjter of the vessel, or his 
representative. of the reqUIrements relating to personal protection equipment, -detection 
equipment and that a person qualified in the use of this equipment must accompany the 
'wessel With cargo under fum;gation. Emergency procedures, cargo ventilation, periodic 
monitOring and Inspectluns. and first aid measures must be discussed with and understoo'J 
by the master of the vessel or hiS representative. 
3 Duflng the fumlgal10n or until a manned vessel leaves port or the cargo is aerated, the 
person In charge of the turnlgallon shall insure that a qualified person using gas or vapor 
detection equipment tests spaces adjacent to spaces containing fumigated cargo and all 
regularly occupied spaces lor fumigant leakage. 
If leak.age 01 the luml£jant IS detecte<l, the person in charge a. the fumigation shall take 
actIon to correct ~he leakage, or shall inform the master of (t1e vessel, or his representative, 
01 ~he leakage so that correc~ve attion can be taken. 
4. If the fumigation IS not completed ar.d vessel aerated before the manned vesselleav8s 
port. the person In charge of the vessel shall insure that the appropriate protection 
equipment and detecllon deVices, and a person qualified in their operation bean board the 
"essel during the voyage 

• Personal protectIon oIJqIJlpment means a respirator or gas mask fitted with a canister 
deS'Qned for phosph,ne gas which is approved by NIOSH/MSHA. A gas mask and canister 
1$ approved for use up 10 15 ppm. Above 15 ppm or at unknown concentrations a SCBA or its 
eqUivalent must be used. 

b. PREPARATION 
, The lumlgatlon must be under the direct superviSion of ~ professional tumi:::]8tortrained 

In S::lpboard appllcatron. 
2 The fum:gator In charge must determine. eIther by a personal inspection or through the 

ser'w'lces 01 a marine chemIst or surveyor. that the vessel can be fumigated without 
apparent hazard to the crew. It may be necessary to meet with the Engineering Officer 
and revIew the mechanical draWings of the vessell "garding specific features (e.9. the 
presence or absence of smoke detection equipment). 

3 If I: IS determll1ed that there could be a definite safety t-.8zard that cannot be overcome, 
then the fumigator will refuse to proceed. He will fill out a "Refusal to Fum~ga.te Form" 
and forward a copy to the corporate office in Raleigh. N. C. 

4 St--ould the prelum!gatlon rnspectu':1 confirm that the vessel or portions thereof can be 
fumrgated WIthout apparent ha.zard to the crew, a prefurr.:gation meeting is to be 
con"el1ed With the Captain and/or his designated officers. At this meeting, the ranking 
sh,p s ollicer. FGIS ;nspector (if appropriate) and eleYator operator will each be given: 

(al An execute~ copy of the "Statement 01 Vessel Suitability lor Fumigafion and 
Fumigant Application Compliance" (to be Signed by Fumigator in C .. ~'pe). 

(bl An executed copy cfthe ";:>relumigltion Notico" (to be.igned by Officer in Charge 
of Vessel and Fumigator in Charge). 
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(c) A COP)' of the "Precautions During Voyage Nolice." 
(0) A CO~)' of the registered FUMITO':INe fumigant label . 

Copies of (a). (b). and (c) areaYaiiable in Arabic. Chinese. Dutch. FrenCh. German. 
Greok. Japanese. Norwegian. POlish. Russian. or Span;sh. The fumigator will 
provide the vessel representative with luch foreign language copies as appro
priate. 

5. The fumigator shall discuss each aspect of the fumigation with the shlp's designated 
officers explaining very carefully and fuliy: 

(e) Labeling 
(b) Symptoms of hydrogen pho.;>hide poisoning 
(c) Emergency first aid treatment 
(d) Application prOCedures 
(e) Required exposure time 
(f) How to abort the fumigat;on (if it becomes necessary) 
(g) Precautions to be observed du'ring voyage 
(h) Aeration procedures 
(i) Proper use of personal respiratory protection 

(fumigator shall ascertain that two (2) full face gas masks and phosphine camsters 
or self-contained breathing apparatus are on board and that at least two (2) crew 
members know how to use tl1em). 

(j) Proper USe of gas detection equipment - Two (2) SUCh deyices with appropriate 
testing tubes for phosphine must be left On board and at leasl two (2) crew members 
must be trained to use them. 

C. APPLICATION 

The fumigator shall: 
1. Ascertain that all openings leading from the spaces to be fumigated (except cargo hatch 

coyers) are sealed. 
2. Determine cubic content of each hold tv be treated. Wing lanks must be included in 

cubic content calculations unless they are to remain empty and are sealed off from the 
main holds. 

3. Make sure that all fumigant needed is brought on board and the cases are opened ready 
for use. The fumigant must not be left unatlended at any time. 

4. Commence fumigant application only after the loading of a hold has been completed. 
5. Apply the fumfglnt to bulk commodill •• at a dosage of 30-60 ,able Is or 165-300 pellets 

por 1.000 cubic feet of hold space. The fumigant should be applied uniformly acrOSS the 
comm?dity or be probed beneath the surface. Pr"bing is strongly recommended as thiS 
helps to delay and reduce gas loss from the headspaceoverthe grain should high Winds 
or lellkage around the hatch covers be encountered ~t se8. 

Apply th. fumlg.nt to b-Vg.d commodftl •• at a dosa!;e rate of 30-60 lablets or 100-300 
pellets per 1.00c cubic feet of hold space. Be sure the fumigant IS attached to a 
substantial support, and in the case of processed fOOds or fee<ls. be sure neither the 
fumigant, or its residue corr.e into contact with the commOdity. 

6. Close the hatch covers immediately alter application is completed. Post DANGER sIgns 
on hatch covers and on all other entrances to the fumigated holds 

7. Hold 8 post fumigation meeting with the Captain and/or Mate of the vessel. At thIS tIme 
the fumigator will re-emphasize all precautions to be observed in-transIt. IncludlOg the 
monituring at all occupied areas for possible gas leakage. The eaplall) w:1I also be 
requested to see that following the unkading of the fumigated cargo. all warning signs 
will be removed and destroyed. 

8. Complete 8 "Pas' Fumigation Notice" and forward one copy of all documents to 
PESTCON SYSTEMS. INC. 
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D. SPECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

PRECAUTIONS DURING VOYAGE NOTICE 

SUGGESTED MINIMUM PRECAUTiONS pURING VOYAGE; 

Generally speakin" cre ... Iftcmben are iree to eove about the vessel durin, the 
vaylse but the (0110..,1nl minimum precautions .hould be observed: 

a) 00 not enter (umil_ted holds. 

b) 

c) 

Should an odor of hydro,en phosphIde be detected or 
suspected In ar occupied area of the vessel, evacuate 
the area and check for th~ presence of hydrolen 
phosphide usbg appropriate reapt ratory protectIon 
eQulp~ent and a ,IS test!n, device. These items are 
on board and the Captain or his destln.ted 
representative 18 familiar with theIr use:. Should. 
leak be found, leal it with tape or caulk!n, on the 
exterior .ide of the .p.c~ under fual,.tlon. Wear 
respiratory protection durin, thla operation. 

00 not open tumlgsted holds to co~ence aeration until 
a few hours betore the vesael I. ready to unlo.d. If 
the vessell' equipped with pover ve"ntllat.ors, these 
should be turned on to assist in the aeration process. 
Do not enter holds durin, aeration process until a ,as 
readina t.ken over the Irain surface indicates that It 
is safe to do so. 

SUGGESTEp MINIMUM PRECAUTIONS TO BE OBSERVED DURING DISCHARGE OF THE CARGO; 

H.!drOIen phosphide in the air '"ace above the ,rain in the holds viII rea<.,;.lly 
dissipate when the hatches are opened. There ~ay be some ,as re~aininl belaY 
the lurface at the Ira in which vl11 diaappear a. di.char,e continues. 

However, should it be nece.sary for worker. to enter fumi,ated holds to unload 
the Iraln, test the &1r directly above the ,rain in the. vicinity of where th.e 
men will be workin,. Should ,a. be detected, remove workers and allow 
additional time (or aer&tion. 

Copy - Captain of the Vessel 
Copy - FGIS 

Copy - Elevator 
Copy - Applicator 
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Copy ____ _ 
Copy ___ _ 

PR!~IGATIO" nOTICE 

TO; PERSOH In CHARGE OF ______ -;:; __ =-:::----;.,.-______ _ 
(H .. e of Veslel) 

You are hereby notified that FUHITOXIN efumi,ant viII be used to treat ,rain 
In holds ____ • ____ • __ • ___ • ___ • ____ • ____ • ____ • ___ , betveen the 
hour. of and on , 1«; __ • 

In accordance With Federal le,ulation. the follovin, In(or~ation is provided: 
a) The IPA re,iltered FUMIIOXIH.label and labellinl for shipboard 

luml,atlon of Iraln are a~tached. 

b) 

0) 

d) 

The sympto •• of expolure to hydro,en phosphide (phosphine) are: 
Sens.tion of cold, fati,uI, pain and ti,htness in upper 
chest, nausea, diarrhea, stomach cramps, 10as of 
equilibrium. Severe polsonin, results In cyanosis, 
a,ltatlon, ataxia, and unconsciousness. 

Emer,ency first aId treatment for Inhalation of the ,a. i.: 
Remove vletie to fresh air. Hake him lie down and 
keep hi_ vara. Treat as for .hock. Call a physician 
a. soon as pos.lble. Hake no antidotal use ot fats. 
Dill, butter, or ailk. 
The followln, meaaures are 8ugcested (or use by the physician 
in accordance vlth hIs own jud,ment: 
Should patient .uffer frora vomitJna or Increased blood stlgar, 
approprlat~ solutions .hould be ad~inistered. Treatmtnt 
with oxy,en breathlni equlp~ent is reco~~ended as is the 
admlnlltratlon of ~. cardiac stimulant. 
In caaes of levere poisonin, where pulmonary edema Is 
oblerved, Iteroid therapy ahould be considered and close 
aedical lupervi.ion i. reCOmMended. Blood transtusions may 
also be necessary. Bed rest i. recommended for a minimum at 
48 hours. 

Perlonal resrlratory protection tor tvo men and gas testing 
equlp~ent must be on board, and at least two c~ew members must 
be !a~ll1ar with ft. use. 

e) The threshold limit value for phosphlhe in spaces that are 
considered lafe for occupancy is 0.3 ppm (parts per million). 

I hereby acknowledae receipt ot the followinl documents: 
1. PREFUMIGATION NOTICE 
2. STATEMENT OF VESSEL SUITABILITY FOR FUMIGATION AUD FUMIGA:~T AP.'LICATION 

COHPLIANCE 
J. PRECAUTIONS DURING VOYAGE NOTICE 
4. REGISTERED ~ITOXIn ~IGAHT LABE~ AND LABE~LING. 
5. 
6. 

I further confirm that the fuml,ator and I have dtscussed the structure o( 
thll vea.el anti It is luch that there are no MO"," rr,eans tor ,.s to escape 
from carlo holds to area. occupied by the crew. 

S11nature of Captain or Oft1cer In charle at v('uel 

Applicator In ch.rle or twni,atlon 

Date: 19 --
Copy - Captain of Vessel Copy - El('vator Copy ___ _ 
Copy - FGIS Inspector Copy - Appltcatnr Copy 
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STATEMENT OF VESSEL SUITABILITY FOR FUMIGATION AND FUMIGANT 
APPLICATION COMPLIANCE 

TO: CAPTAIN OR OFFICER IN CHARGE OF -----;::,---:-=::-::-;-7------
(N.ae of Vessel) 

It Is hereby certified that: 

.) 

b) 

0) 

d) 

Fo r; 

I hive personally inspected the visible portions of the carlO he Ids 
~o be !uml,ated with FUKITOXINe (usis.nt on the vessel 

on 19_ and nnd 
-t~h-.m--.-u-l~t-.~b~1~.~f~o~r~t~r~.~.7tm7.7n7t:--. 

The application of the fumi,.nt is In accordance with the EPA 
re,lstered label and/or eaRufacturer'. instructions. 

The applicat'on of FUHITOXINefumlgant contl1nlna 55% aluminum 
phosphide u the Ictlve in,redlent ..... S IIlde to &ra1n on this 
vessel on J 19_0 Hydro,en phosphIde 
(phos~hlne) ,.s Is liberated from the tablets or pellets. The 
following holds were treated: 

Hot;) NUMBER 

QUANTITY OF FUMIGANT 
!!ill 

DIMENSION OF HOLD 
IN CU. FT. 

Follo~ln, application of the fumI,.nt. the hatch covers vere 
clo3ed and entrance. to the fumi,ated spaces vere placarded vlth 
appropriate DANGER si,ns. 

One co~y of the above to: 
ar~ "'prllC'at~!". ,>pv __ 

CApt.!n of the Vessel, FGIS, Elevator 
______ .• COpy 
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MANUFACTURER'S INSTRUCTLONS FOR SHIPBOARO USE OF FUMITOXIN~ 
FUMIGANT TABLETS AND/OR PELLETS 

SHIPHQLD FUMIGATION OF GRAI~R FGIS SHOULD FOLLOW THE FGIS 
runI~N HANDBOOK 

BE SURE TO READ AND FOLLOW ALL LABEL AND LABELLING DIRECTIONS 
BEFORE USE 

NOTE: SHIPBOARD FUMIGATION OF GRAn: IS REGULATED BY U.S. COAST GUARD 
REGULATION 46 eFR 147A 

~: 30 - 60 tablets or 165 - 300 pellets per thous~nd cubic feet of hold 
space for bulk commodities. 30 - 60 tsblets or 100 -300 pellets per thousand 
cubic feet of hold space for ba'ied commodities. Win, tanks should be 
included In cubic content calculations vhether they viii contain grain or not 
unless they are sealed 0(( (rom the ~ain hold. 

APPLICATION: The vessel must be inspected to Ascertain that the construction 
is such that a lumiaation may be URdertl,ken wi thout "apparent danger to the 
cre~. Openin,. leadin, from the space to be fumigated to other areas ~ust be 
sealed. Fumi,ant application to a hold viii ~ommence only after load in, of 
th.t hold has been completed. The tablets or pellets should be applied 
uniformly across the ,rain and be probed beneath the surface. This helps to 
delay and reduce ,as loss from the head space ov~r the ,rain should h!&h winds 
or leaka,e around the hatch covers be encountered at s~a" Clos~ the hatch 
c:overs Immedhtely after application is c:ompleted. Post appropriate DANGER 
sl,ns on hatch covers and on all other entrance~ to the fumigated hold. 

SUGGESTED PROCEDURES ANP PRECAUTIONS TO BE OBSERVED DURING VOYAGE 

Do not enter lumi,ated carlo space. those are~s throughout the ship ir~abited 
or entered by t.he crev Ihould be aonitored usin, appropriate las detection 
equipment. Should an odor of hydrolen phosphide be detected the area must be 
evacuated and ventilated. Use appropriAte respiratory protection equipment to 
lo~ate the .ouree of leaka,e. 

If possible, carla hatches ~hould be left closed until a few hours before 
vessel is ready to unload. 

PRECAUTICNS TO BE ODSllvrJ) DURHI" PISCIIARJij; 

Hydrolen phosphide in the air space above the Eratn tn th~ holds ~ill readily 
dissipate when the hatc:hes are opened. There may be some la3 re~'inlr.g below 
the ,rain £urCace which will disappear as discharge c:ontinues. 

However, should it be neceusc)' for vlJr}c:ers to enter the fu:nigaad !'".olds to 
unload the ,rain, telt the air directly above the &raln (or the presence of 
hydro,~n phosphide. Should IdS be detected, remove wor}c:ers an~ ~rovlde time 
for aeration. 

Rr:rr.ove and tj heard all fum1,a t ion DANGER signs. 

Copy - Captatn of Vessel 
Copy - FGIS Inspector 

Copy - ElevHor 
COPf - Applicator 
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REFUSA~ OF IN-TRANSIT SHIPBOARD FUMIGATION 

-
The fumi,ation of the c.rgo of 

loc.ted in holds __ • __ • __ • __ • __ • __ • --. --. --. 

on the vessel 
__________________________________________________ was 

requested by the 
__________________ elevator in 

.s of ______ . ____________ 19_0 An inspection of the vessel "as 

conduct~d $nd it \las d~ter~ined that • fumi,.~ion of the carlO could not be 

perfor:ned .... lthout expos!n, thy ship's ere"" to undue safety hazards at sea. Tile 

fumigation of the above vessel .as refused on __ -----------------------
19 __ 

PEsrCON SYSTEMS. ltIC. 

Fuml,ator in Chat&e 
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B. BAGS 

1. __ ..... 1 $1.1 ....... 1: 
The following instructions are intended to provide general guidelines for typical 
fumigations. These instructions are not intended to cover every type 01 situation nor 
are they meant to be restrictive. Other procedures may be ~sed il they are safe. 
~ffective end consistent with the properties of aluminum phosphide products. 

2. Procedu,e fo, Vertlc8l Slo,.ge: (concrete upright bins and other silo type bins ,hat 
can be quickly transferred) 
a. Bags may be added 10 the commodity as the bin is lilled. but must be removed as 

the bin is emptied. fUMITOXIN tablets or rellets are most suited to this 
application since they can be aulomatically added to the commodity ana are not 
removed after fumigation. Refer to section lor tablets and pJllets lor directions on 
these uses. 

b. Locate all venfilat,on facilities for btsemenlltunnel. To the extent possible seal all 
openings except for fill opening. 

c. Calculate the number of bags needed and the rate which they must be added 
based upon the rate at which the bin will be filled. 

d. FUMITOXIN bags are applied by hand on the head house/gallery bel! or Into fill 
opening. Add fumigant in as continuous a manner as possible to the commodity 
stream. 

e. Keep an accurate count of bags added since the bags must be removed when the 
bin is emptied. Bags can be removed by transfer of the commodity through a 
screen or s=~le operator. 

f. Seal the bin deck openings alter the application is complete. 
g. Bins requiring more than 24 hours to fill should not be fumigated by direct 

addition as the bm is filled. These DinS should be fumigated by shallow probing or 
surface application. 

h. Post "Oanger"' placards on all entrances and on the discharge gate. 
i. Bins need not be aerated until they are transferred Workl?rs must not be 

overexposed during this transfer. 
3. Procedur •• for Flit Stor.g.: (Bunkers, quonset buildings. large ste9! tanks. rectan

gular shaped bins. etc.) 
a. Check the storage lor tightness. 
b. To the extent practical seal any vents, crackS or sources of leaks. 
c. Determine commodity temperature, mOIsture and type of applicatt')n to be made. 
d. Determine the dosage and exposure time based on the above InformatIon. 
e. Determine application procedure to be used. This can Include shallow probing, 

uniform addition 8S the bin is filled, or surface application. Bins reqUtrtng more 
than 24 hours to fill should not be fumigated ~y addition as the btr, IS 'Illed since 
large quantities of gaseous fumigant may escape before the bIn tS finally sealed. 

f. Surface application can be used if the bin can be made sutflc:ently gas tight to 
contain the fumigant long enough for it to penetrate throughout. I" thiS Instance, 
it is advisable to place Y. of the dosage in the floor level aeratton ductS. ThtS 
fumigant must not contact liquid phase water 

Surface e.pplication may include placing of the Indivtdual bags dtrectly on the raw 
ag 'icultural commodity or placing them on strIps of Kraft paper. The latter will 
allow for easier retrieval of tna spent bags Better retention ot yas tr. the 
commodity mass will be accomplished by digging a long narrow tre"ch on the 
surface, placing the bags in the trench and covering with the com mOd tty. 

g. Arrange enough applicators and other workers to complete the Job quickly 
enough to avoid expo!ure to hydrogen phosphide gas. Monitoring with a slJ,lable 
detec!ion device is required to assure that the 0.3 ppm 8 hour TW4. IS no! 
exc8uded. See "Industrial Hygiene MonItoring" section found elsewt;ere tn this 
manual. 

h. When possible, ii.;, advisable to cover the commodIty with plastIC larps. ThiS WIll 
act as an additional ~ealing measure. 

i. Seal all remaining ex.iS. 
j. Post "Oanger" plae.rds on and lock all entrances. 

25 



k. Bms need not be aerated unless re·entry is required. Consult safety procedures 
listed elsewhere in labeling. 

Remove and dispose 01 bags prior to emptying bin or during emptying il the bags 
cannot be retrieved otherwise. 

4. Proctdur .. lor Bunk.r tnd D!: ... Outdoor T.rped Commodltlt., 
a. Follow steps b, c, d an(; e in Section 3 above. 
b. When tarps are spread o\'er ground storage, be sure they are sealed together. 

Sand snakes or dirt can be used for ground seal. 
c. Surface or Shallow probin~ Inay be done through slits in the tarp or the tarp can be 

spread over the commodity after application. Be sure slits are sealed after 
application. 

d. ThiS IS an outdoor application so safety monitoring and respiratory eqUljJment are 
no! reqUired. 

e Post ·'Oanger" p!acards. 
f Whet' pOSSible. remove bags prior to moving the commodity. 

5 Procedure tor F"m Stor.g.: 
8. Gentr.l: 

Since on farm storage is almost always flat storage, refer to "Procedures for Flat 
Storage" found elsewhere in this manual. The instructions which follows provide 
additional guidance. 

b. Stolln;: 

Leakage IS the Single most Important cause of failure if' the treatment of farm bins. 
Since these bins are usually small by compari$on, they have a higher leakage area in 
proportion to thelf capacity. Most wooden granaries are so porous that they cannot 
be successfully fumigated unless they are complet61y covered with plastiC sheeting 
or Similar tarp. Steel bins are also usually of very loose construction and therefore 
require much attention to sealing. All vents and aeration ducts must be tightly sealed 
uSing 4 mil polyethylene sheeting or its equivalent. The plastic must be sealed 
dIrectly to the metal with tape or other adhesive. It is not sufficient to "cinCh up" the 
plast;c as With a belt. The surface of the grain should be covered with plastiC sheeting 
after FUMITOXIN ~ bags have been applied. Tarping of the grain surface will greatly 
reduce leakage. Other sealing techniques are recom:nended, Le., closure of all large 
cracks With caulking. faa", insulation or other sealant. Sealing these cracks will 
greatly reduce the reqUired dosage. 2 mil or thicker plastic can be used lortarpin9 the 
grain surface, however. the plastic used on the outSide olthe bin should beat leaS14 
r"1dS Wilen an ent,re structure is tarped. the plastic must be at least 6 miJs thick 10 
prevent excessl':e tearmg dUflng the fumigation. 

c. Do •• ge: 
Unless all the large cracks are sealed as described ab(Jve. the dosage recommended 
should be 8-16 bags per 1000 bu. (6-13 bags per 1 COO cu. It) capacity 01 the .pace 
under the plastic tarp. 

d Addltlon.1 Application. In.tructlon., 
Probing bags Into the grain mass is the recommended method of applicatil')n. Probe 
Insertions sholJ'fd be scattered evenly over the surface. Place no more than 'I. of the 
total dose In floor level aeration ducts. Be 51,r, the Inside of the aeration duct is dry 
before adding the bags. Addition at bags to water In an aeration duct can cause a fire. 
Seal the aeration Ian as described above. 

e Place "Danger" placards on entrances to the bin and near the ladder. ReIer to 
placarding InstruC';ons found elsewhere in thi. manual. 

NOTE. If monitOring equipment is not available on a farm and applicatiol'\ tannot be 
done from outside 0' a structur •• an approved relpir.tor must be wOrn during 
application from within an enclosed Indoor .r.a. 

6. Procedu ... lor MUll. W ... hou .... Food Proc."lng PI.ntl. Ch.mb .... Truck •• 
T"UerI. Conlll ... ,. IIId Other '"tle ..... bIe Enclo.ur'l: 
a. Determine the douge 01 bags to be applied based upon the lOll owing parameters 

lor sp.ce lumlg.tlon: 
The volume 0' the structure 
The air andlor commodity temperature 
The general tightness 0' the structure to be lumigated 

b. Determine exposure period based on the "Exposure Guide" lound elsewhere in 
this document. 

c. Seal .U openings except 'or the dogr being used to enter and leave. 
d. Place bags on lloor in a systematic manner. beginning at the point lurthest Irom 

the exit do~r. Do not toss bags into inaccessible areas. Do not pile bags. Spread 
bags so they art) not touching. 

e. FUMITOXIN bags are not to be placed in or attached to commodity packages 
containing processed 'ood. If bags cannot be placed on the lIoor. attach to walls 
or other support. Bags may be taped to a cardboard disc and diSC attached to 
commodity packaging. 

I. When lumigatio9 multiple story buildings. each lIoor is considered a separate 
enclosure. Application should begin with the top lIoor and end with the ground 
lIoor. 

g. Doors leading to the lumigated .pace are then closed. sealed and lock.d. 
"Danger" placards must be placed on all entrances. Reier to placarding 
instructions 'ound elsewhere in this manual. 

h. Upon completion 0' the exposure period. windows and doors should be opened 
and the 'umigated structure allowed to aerate. Gas concentration readings must 
be taken using low level detector tubes belore allowing personnel to re-enter the 
area. Refer to aeration, re-entry and Industrial Hygiene Monitoring sections 
found elsewhere in this document. 
Dispose 01 remaining bags according to DISPOSAL instructions loundelsewhere 
in this manual. 

7. Proc.dur •• lor Sp.c. Fumigation. Under Terpo: 
a. O.n."I: 

Follow the pertinent instructions given immediately above part in "6." 
b. S •• lIng: 

An enclosure suitable 'or 'umiga'ion may be formed by covering packaged 
commodities with plastic sheeting. The sheets may be taped. glued. or clamped 
together to provide a sullicient width of material to ensure that adequate sealing is 
obtained. 

The plastic covering may be sealed to thelloor using tape. glue. sand sna'es or by 
placing soil or sand onto the ends of plastic covering or by other SUitable 
procedures that ensures a good seal. 

c. Additional Application In.lructlono: 
Bags may be applied under the edge 01 the tarp or through slits. The bags should 
be protected from condensation orothersource of water. The slits in the covering 
should be sealed after application 01 bags. Bags should not be piled or 
overlapped. Care should be taken to prevent the plastic tarp Irom covering the 
bags. 

d. Add'tlon.1 Proc.ullono: 
Indoor fumigation precautions are handled as any other situation where the 
application is made from outside the area being fumigated. Workers may occupy 
adjacent indoor areas but they must be protected Irom overexposure to hydrogen 
phosphide by adequale sealing. ventilation or respiratory protection. 
Do not walk on stacks during the lumigation. 
Place "Danger" placards at conspicuous pOints on the enclosure. 

e. Aeration: 
Prec.utions must be taken to assure that exposure to hydrogen phosphide in 
excess of 0.3 ppm does not Occur during the fumigation and/or aeraliC'n. 

-....... 
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8. Appllcltlon Procedure for Rill C .... Cont.ln .... Truck ••• nd Olh.r Simll .. Vehicles: 

a. G.n.r.l: 
The follOWing directions afe for transport vehicles both static or in-transit. 
Trucks, vans, chambers. containertt and other transport vehicles to be placed 
aboard vessels or on piggyback rail shipments may be lumigated in-transit, but 
must not be moved over public roads or highways when moved to the rail site or 
vessel lor loading. 
Radcars. containers. trucks, and other transport vehicles loaded with bulk 
commod,t,es 10 which FUMITOXIN" D8gS may be added are treated in the same 
way as any olher storage facility. FUMITOXIN may be added as the vehicle is 
being IllIed. Ihe bags may be scaneree ~var the surlace alter loading is complete 
or probed beneath the surface. 

Surface application is not recommended for in-transit fumigation. Be sure all 
vents, cracks or other openings are sealed. 

b. Procedures for Processed Foods: 
FUMITOXIN~ bags must not come into contact wit:, processed foods. Bags must 
be applied !O such a way as to prevent conlact with the commodity or Its 
pacl-:aglng 

c Bulk Rail Cars: 
, Close and secure all hatch covers except those being utilized for the 

fumigation. 
2 Seal all other openings. Pay particular attention to vents. 
3 Clean the flange lip of hatch (or hatches) being utilized. II the commodity 

extends IOta the throat of the hatCh, force it away as far as possible. 
4 Open cans and tape bags to a cardboard disc. Be sure to only tape across the 

bag ends only 
5 Place the d!sc Into pOSition. bag Side uP. and secure with masking tape. 
6 Lower the cover Into place aP')d secure. Tape "Danger" placard securely t"J the 

hatch cover 

d. Procedures 'or Boxc.r •. 
1 Close and secure O1'e of the doors from the inside. Seal all openings and jOints. 

If pOSSible. caulte: JOints and drape enti,e doorway with polyethylene film. 
secuflng the edges to the inner wall. 1I00r anc ceiling with masking tape. 

2 Inspect the roof, floor and walls lor holes andlor cracks. Seal ali openings 
3. If pOSSible. drape remaining doorway with polyethylene film before door is 

closed. Secure edges to door jams and floor. Close door and secure. If 
dOorway!S draped With polyethylene, it may not be necessary to seal the door 
from the outSide. If (joor IS not draped. seal ali tracks, openings and joints from 
tne outSide. 

4. Open cans and tape bags to cardboard discs. Be sure to tape across the bag 
ends only 

5 Place the loaded discs If'lside the boxcar and secure, bag side up, with tape or 
nail to the walt. 

6. Post "Danger" placards on each door. 

e. Procedure. for Cont.lntrs: 
1. Procedures for trUCks. vans and other transport containers are essentially the 

same as boxcars. except their doors tend to be more gas tight. and they often 
have only a rear door. which must be sealed after application is completed. 

9. Appllcltlon Proc.dur .. lor In-T .. nllt Fumlll.tlon of Shlphold" 
a General Inform.llon: 

1. Shipboard fumigation IS also regulated by the U.S. Coast Guard Regulations 
46 CFR 147A 

2 ThIS product .s tOXIC. to f,sh. Keep out of lakes, streams and other aquatic 
environments Do not contaminate waler by clelning equipment or disposal of 
wastes 
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b. Pr.voyage Fumll.tlon Procedur.. .nd Prec.utlona: 
1. Prior to lumig.tlng. v .... llor In-t .. n.it cargo fumigation. the master of the 

vessel or his representative, Ind the fumigator must determine whether the 
vessel Is suitably designed .nd configured so as to allow for sale occupancy 
by the ship'. crew throughout the duration 01 the fumigation. 

II It is determined that the design and conliguration of the vessel does not 
allow lor sale occupancy by the ship's crew throughout the duration 01 Ihe 
fumigation, then the vessel will not be lumigated unless all crew members are 
removed from the vessel. The crew members witl not be allowed to occupy the 
vessel until the veslel has been properly aerated and a determination has been 
made by the master of the vessel and the fumigator Ihal the vessel is sale fN 
occupancy. 

2. The person responsible for the lumigation must notify the master of the vessel, 
or his representative, of the requiremen~s relating to personal protection 
equipment. detection equipment and that a person qualified in the use o! this 
equipment must accompany the vesssl with cargo under fumigation. Emergen
cy procedures, cargo ventilation, periodiC monitoring and inspections, and 
first aid measures must be discussed with and understood by the master of the 
vessel or his representative. 

3. Seal all openings to the cargo hold or tank using suitable water r,roof, gas tight 
materials. Lock andlor otherwise secure all openings, manways. elc .. used to 
enter the hold. Post appropriate "Danger" placards on same. 

4. On tankers the over-space pressure reliel syslem 01 each tank must be sealed 
by (1) the closing of appropriate valves and (2) sealing the openings inlo 
over-space with gas tight materials. 

5. Contact appropriate authorities. 
6. If the fumigation is not completed ann the vessel aerated before the manned 

vessel leaves port, the person in charge of the vessel snail ensure that at least 
two units of personel prot'lCtion equipment and one gas or vapor detection 
device and a person qualified in their operation be on board the vessel during 
voyage. 

T. During the fumigation or until a manned vessel leaves port or the cargo is 
aerated, the person in charg. of the fumigation shall ensure that a qUJlilied 
person using qas or vapor detection equipment tests .reas adjacent to spaces 
containing fumigated cargo and all regularly occupied areas for fumigation 
leakage. If leakage of the fumigant is detected, the person in charge 01 the 
lumigatlon shall takp action to correct the leakage, or shall inform the masler 
of the vessel, or his representative, of the leakage so that corrective action can 
be taken. Personal protection equipment means a gas mask I;tted with a 
canister designed lor phosphine gas which is approved by NIOS:i/MSHA. A 
gas mask and canister is approved for use up to 1 ~ ~pm. Above 15 ppm or at 
unknown concentrations a SCBA or its equiva; -- -ust be used 

c. Procedur •• lor Bulk Dry C.rgo V •••• I •• nd T.nk ... : 
1. Calculate dosage on the basis of cargo hold volume. Dosage ,s always 

carculated for the total hold YOlUm9 irrespective of the commodity tonnage in 
the hold. 

FUMITOXIN' bags .......................... 2 to 6 bags per 1.000 cu. 11. 

2. After a hold has been filled or completed. open containers and distrinute bags 
uniformly onto commodity surface with spacing between each. Do nol plac~ 
bags within 10 leet of side walls Step on each efter placement or probe bags 
into commodity. 

3. Observa closing 01 hatch cover~ closely. Stop theclosing il the cover snags an 
individual bag. Reposition the bag and resume closing. ----

d. VO'III' PreceullDnl .nd Proc.dur." 
1. At regular intervals, monitor spaces adjacent to areas containing fumigated 

c.rgoand all regul.rly occupiad .r".s, for fumiganlleakage using appropriale 
g.s d"tectlon equipment. 
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Special atlention should be given to living quarters, kitchens, storerooms, 
me.s halls, keel ducts, dlY rl)()tnl, the brldga, engine room and any other 
enclosed spaces occupieJ or frequented by crew members during voyage. 

2. II hycrogen phosphide (phosphine) is detected, evacuate the space 0" area, 
ar.J seal oil the source of the leak wearing appropriate respiratory protection 
eq"ipment. Ventilate the Irea before allowing occupants to return. 

3. Do not enter fumigated holds or tanks. 
4. Do not open, ventilate or aerate the fumigated holds during the voyage unles. 

the fumigation must be ,bo"'ed. 

e. Proclullono and Proc.dur •• Durtng DllChar",a: 
If necessary to enter holds prior to discharge, test spaces directly above cargo 
surf~c€: for tUlTIlgant concentration, using appropriate gas detection and personal 
protection equipment. Do not allow entry to fumigated areas without personal 
protectIon eql':~~dnt. unless fumigant concentrations are at safe levels, as 
Indicated by a sUitable detector. 

f. Porsonal Protoellv. Equlpmont and Monitoring: 
1. Fully loaded holds on dry bulk carriorsare considered an outdoorfurnigatlon. 
2. T an'er holds which must be entered to fumigate and partially loaced holds on 

dry bulk CtI" lers are fumigated from within the area being treated. 
3. See sections on "Respiratory Protection" and "Applicator and Worker Ex· 

pos\.He" fou nd elsewhere in this manual for requirements. 
4. If hydrogen phosphide (phosphine) is detected a minimum of two qualified 

persons should wear the gas mask and canister described above while 
aeratmg the area and locating and sealirlg the lelk. 

10. Application Procodur .. lor In-Tran.1t Fumigation of Conlaln ... on Shfpe: 

a. When fumigating bulk commodities to which direct addition to this fumigant is 
not allowed or contact to its packaging. please refer to section covering directions 
for static containers. 

b. In-transit fumigation of containers Gn ships is regulated by Coast Guard 
Regulation 46 CFR 147A and the applicator or shipper must obtain and comply 
w,th U.S Coast Guard Special Permit No. 52-75. Contact the Coast Guard or 
Pest.::on Systems, Inc. far additional information. 

c. Comply With general precautions given in labeling. 

" Applications Procedure. lor Fumigation. or Berge.: 

a Gen,r.l: 
SIi"'ce t:a~ge fumigation is 8 type of flat storage fumigation as well 83 having 
Similarities In C0mmon with a ship. refer to sections On "Procedures for Flat 
Storage'· and "Appllcation Procedures for In-transit Fumigation of Ship's Holds" 
found elsewhere In this manual. Barge fumigation is regulated by the U.S. Coast 
Guard Regulat,on46 CFR 147A as modified by U.S. Coast Guard SpeCial Permit 
No 2-75 The Shipper or fumigator must possess this permit prior to fumigating. 
To obtain thiS permit contact 

b S •• lIng: 

U.S. Coast Guard 
Hazardous Materials Branch 

Wash'ngton, D.C. 20593-0001 

SpeCial care must be taken in determining whether a barge is suitable for 
fumigation 
ExceSSive leakage may occur through poorly sealed hold covers. 
Pnor to unloading barges. make appropri.tet •• ts to ascertain cargo area. as well 
as Dallast areas. are free of hydrogen phosphide gas. 
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XVI. PLACARDING OF FUMIGATED AREAS 

The applicator must placard or post all entrances to the fumigated areas with signs 
bearing: 
1. The signal word DANGER/PELIGRO and the SKULL AND CROSSBONES symbol in 
red. 
2. n,e statement, "Area and/or commodity under fumigation, DO NOT ENTERINO 
ENTRE." . . 
3. The statement, "This sign may only be removed after the commodity and/or area IS 
completely aerated (contains O.J ppm or less phosphine gas). If incompletely aerated 
commodity is transferred to a new site, the new site must also be placarded, and workers 
must not be exposed to more than 0.3 ppm phosphine." 
4. The date and time fumigation begins and is completed. 
5. Name of fumigant used. 
6. Name, address, and telephone number of the applicator. 
All tJntrances to a fumigated area must be placarded. Whe~e pass!ble, placards should be 
placed in adv.1nce 01 the fumigation in order to keep unauthoflz~d persons away. For 
railroad hopper cars. placarding must be placed securely on both Sides of the car near the 
ladders and next to the top hatch which the fumigant is introduced 
Do not remove a placard until the treated commodity is a~rated d? ... ~ to 0.3. ppm or less. 
To determine whether aeration is complete. each tumlQilted site or vehicle must be 
monitored following directions found under industrial Hygiene Monitoring an~ shown to 
contain 0.3 ppm or less phosphinE" gas in the air space around and. when feaSible. In t~e 
mass of the commodity. Transfer of incompletely aerated co~modity 10 a new site ~s 
permissible, however, the new storage site must be placarde~ If more th~ 0,3 ppm IS 
detected. Workers who handle incompletely aerated commodity must be Informed and 
appropriate measures taken (Le. ventilation or respira.lory protection) to prevent 
exposures from exceeding the: l V's for hydrogen phosphide. . 
It is recommended that the p9rson responsible for rttmoving placards be farnlirar with the 
physical, chemical and toxicological properties of hydrogen phosphide. Thoy should al.o 
be knowledgeable in how to take gas readings, exposure limits. symptoms and first aid 
treatment for hydrogen phosphide poisoning. 

XVIII. AERATION OF FUMfGATED COMMODITIES 

a. Fo .. fjl and Feed. 
Tolerdnces for hydr0S:.:n phosphide residues have beJn established at 0.1 ppm for 
animal feeds and 0.01 ppm for finished foods. To guara.,tee compliance with these 
tolerances. it is necessary to aerate these commodities for 48 hours prior to offering 
them to the end consumer. 

b. Tob.ceo 
Tobacco must be aerated for at least three days (72 hours) when fumigated In 
hogsheads or until concentration is below 0.3 ppm and for at least two days (48110u.rs) 
when fumigated in other containers. When plastic liners are used. longer aeration 
periods will probably be required to aerate the commodity down to 0.3 ppm. 
As an alternative to these aeration periods. each container of a treated commodity may 
be analyzed for residue using accepted analytical methods. If reSidues are less than 
tolerance levels, the commodity may be shipped to the consumer regardless of the 
above holding periods. 
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"" '" ~VIII. DISPOS ... L INSTRUCTIONS 

..... .... T ... BLETS ... ND PELLETS -
a. GENER ... L 
The EPA has determined that proper disposal of aluminum phosphide will cause no 
"nreasonable adverse effects to the environment. Contact your State Pesticide or En
vironmental Control Agency, or Hazardous Waste representative at the nearest EPA 
Regional Office for guidance. 
1. Do not contaminate water, food or feed by disposal of pesticide wastes. 
2. UnreaCIed or partiany reacted FUMITOXIN- is acutely hazardous. Improper disposal 

of excess pesticide, spray mixture or rinsate is a violation of Federal Law. If these 
wastes r3nnot be disposed of by use according to label instructions, cortact your 
State Pesticide or Environmental Control Agency or the Hazardous We..te represen
tative at the nearest EPA Regional Office fo .. guidance. For specific instructions, 
refe- to wet deactivation method of disposaf and spill and leak procedures, or call 
your Pestcon Systems, Inc. representative for guidance. 

3. Some local and state waste disposal regulations may vary from the following recom
mendatIOns. Disposal procedures should be reviewed with appropriate authorities 
to insure compliance with local regulations. Contact your State Pesticide or En
vironmentdl Control Agency or Hazardous Waste Specialist at the nearest EPA 
Regional Office for guidance. 

4. If proparly exposed, the residual dust remaining after a fumigation with FUMITOX
IN will be a grayish-white powder and contain a smaR amount of unreacted aluminum 
phosphide. THE RESIDUAL DUST FROM INCOMPLETEL V EXPOSED FUMITOXIN 
WILL REQUIRE SPECIAL CARE. 

b. DIRECTIONS FOR DISPOS ... L OF SPENT RESIDU ... L DUST 
I. In open areas, small (not more than 5 flasks) amounts of residual dust may be dispos

ed of on site by burial or by spreading over the land surface away from inhabited 
buildings. 

2. Residual dust from FUMITOXIN may also be collected and disposed of at a sanitary 
landfill. incinerator or other approved sites or by other procedures approved by 
Federal, State ur local authorities. 

3. From 2 to 3 kg (4 to 7 Ibs.) of residual dust from 2 to 3 flasks of FUMITOXIN may 
be collocted for dis;>osai in a 1 -gallon bucket. Largar amounts, up to one-half case, 
may be collected in ~urlap, cotton or other types of porous clolh bags for transpor
tation in an open vehicle to the disposal site. Do not coflect dust from more than 
7 lIasks of tablets or 10 flasks of pellets (about 11 kg or 25 Ibs.) in a single bag. 
DO NOT PILE BAGS TOGETHER. DO NOT USE THIS METHOD FOR PARTIAL
L Y SPENT OR "GREEN" DUST. C"'UTION: DO NOT COLLECT DUST IN LARGE 
DRUMGS, DUMPSTERS, PLASTIC BAGS OR OTHER CONTAINERS WHERE 
CONFINEMENT MAY OCCUR. 

c. DIRECTIONS FOR DE ... CTIV ... TION ... ND DISPOS ... L OF "GREEN" PARTIALLY 
SPENT RESIDUAL DUST. 

Confinement of partially spent residual dust, as in a closed container, or collection 
and storage of large quantities of dust may result in a fire hazard. Small amounts of 
hydrogen phosphide may be given off from traces of unreacted aluminum phosphide, 
and confinement of the gas may result in a flash. 
Prior to disposal, it is necessary to further deactivate partially spent residue following 
an incomplete exposure time or following a fumigation which has produced lart 'quan· 
Iotles of partially spent material. Vou must use either the wet or dry method described 
below 

d. DIRECTIONS FOR WET METHOD DEACTIV ... TION AND DISPOS ... L OF LARGE 
QUANTITIES (OVER 5 FL ... SKS) OF P ... RTI ... LLY SPENT OR "GREEN" DUST 

,. Deactivating solution is prepared by adding the appropriate amount of low sudsing 
liqUid detergent or surfactant to water in a drum or other suitable container. A 2% 
solution of detergent (4 cups to 30 gallons) is suggested. The container z~ould be 
filled with deactivating solution to within a few inch6s of the top. 
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2. Residual dust is poured slowly into the deactivating solution and stirred so. as to 
thoroughly _t all of the residual dust. This must be done in the outdoor air and 
not the fumigated structure. Dust from FUMITOXI~ tablets or pellets should be 
mixed in no Ie .. then ten gallons of water-detergent solution for each case of 
material used. . . . 

3. Dispose of the deactivated residue-water suspension, with or Without proloml.nary 
decanting at a sanitery landfill 0'- other suitable site approved by local authOrities. 
Where pe~issible, the sturry may be poured into a storm sewer (if you have allow
ed this mixture to stand for no less than 36 hours), or out onto the ground. 

4. r. ... UTION: Wear appropriate respiratory protection during wet deactivation of par
tially spent material. Do not cover the container holding the slurry at any time. Do 
not dispose of residual dust In a tOIlet. Do not allow quantities of dry, reSidual dust 
from FUMITOXIN to be collected or stored. 

e. DIRECTIONS FOR DRY METHOD DEACTIV ... TION ... ND DISPOSAL OF SM ... LL 
(NOT MORE THAN 5 FLASKS) OF P ... RTt ... LLY SPENT DUST. 

1. Smaller amounts, not more then 5 flasks, of partially spent dust may be spread 
in an open area away from inhabited buildings and restricted from access to humans 
or animals and allowed to be further deactivated by atmospheriC exposure. 

2. This dust may then be buried or transported to appropriate siles and disposed of 
as directed in "Directions for Disposal of Spent Dust." 

f. DISPOSAL OF EMPTY FLASKS ... ND PL ... STtC STOPPERS 
1. In "pen air triple rinse open empty flasks and stoppers with water, then offer for 

recycling or reconditioning. .... 
2. Or puncture open empty triple rinsed flask and dispose of In a sanotary landfill, or 

by other procedure approved by state and local authorities. 
3. Rinsate may be disposed of in a sanitary landfill or by other approved procedures. 
4. Or, expose open empty flask and stopper to atmospheric conditions until any re-

maining residue in the flask has reacted. .' 
5. Then puncture and dispose of open empty aerated flask In a sanitary landfill or other 

site approved by State and local a"thorities. 

B. BAGS 
8. Dlspo .. 1 of UNREACTED or P ... RTt ... LL Y REACTED FUMITOXIN bags: (From 

spllle, leaking cane or other sourc .. ). 
Unreacted or partially reacted FUMITOXIN bags are acutely hazardous. Improper 
disposal of tt-is product is a viofation of feder:lllaw. If this product cannot be disposed 
01 by ordinary use or according to the instructions that follow, contact your state pestiCide 
or environmental control agency or the hazardous waste representative at the nearest 
EPA regional office for guidance. Do not contaminate waler by disposal. 

Some local and state waste disposal regulations may vary from the following recom
mendations. Disposal procedures should be reviewed with appropriate authorities to 
ensure compliance with local regulations. 
FOR SPECIFIC INSTRUCTIONS, SEE "SPILL AND LEAK PROCEDURES" FOUND 
ELSEWHERE IN THIS MANUAL. 

b.Dispo .. t of FUMITOXIN BIIgl Following a Space Fumigation: 
t. Genen'l: 
If properly exposed, the bags remaining after a fumigation will contain a grayish white 
spent, nonhazardous waste and will contain only a small amount of unreacted aluminum 
phosphide. However, residual dust from incom~letely exposed bags (See "EXPOSURE 
GUIDE" found elsewhere in this manual) Will require special care. Confinement of par
tially spent bags, as in a closed container may result in a fire hazard. Small amounts 
of hydrogen phosphide may be given off from the unreacted aluminum phosphide. and 
confinement of the gas may result in a flash. Unless it can be determined With certain· 
ty that the bags are spent, they must be deactivated as described below prior to disposal. ____ 
2. Deactivation of FUMITOXIN B8ge: -..!;:, 
The methods below may be used for deactivating used or :Insed FUMITOXIN bags 
regardless of the extent to which the aluminum phosphide has decomposed. 
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a. Dry Ollctl,"lIon: 
Collect bags and place them into a well .entilated holding container such as 
wire cage used for ~Iher hydrogen pr~5phide fumigants or other similar 
clevices. Store the bags in one of these devices until the bags are spen' 
Unused or partially spent bags can be spread out on the ground in a secu.e 
open area away from occupied buildings to be deactivated by atmospheric 
moisture. Care should be taken so) that they are not carrJed away by the wind. 
Dry deactivation is the recommended procedure for unused or partially spent 
bags. 11 In doubt. as to whether the bags are spent, contact F ~stcon Systems; 
Inc. 

IgnitIon may occur if large numbers of incompletely reacted bags are 
contacted by liqUid water. This can occur in open or perforated storage 
containers. Therefore, such storage should be out of doors in a relative 
Isolated area protected fro!T1 rain. 

b. Wet 0.ICIl.8tlon - M.thod On.: 
Fill an appropriate sized container with water a few inches from the top. 
Submerge bags for 36 hours. A metal grid ",orks well to keep bags submerged. 
Do nol co .... er container. Wear appropriate respiratNY protection. This should 
be done outdoors. The waler may be disposed of in a s.orm sewer or by 
pouring It out on the ground. 

c. W.t O.lcll •• tlon - M.t~od Two: 
FIll an appropriate·slzed metal container 2/3 full with water. Foreach gallon of 
water add 1/4 cup of low sudsing deter~ent or surfactant. Use no less than I 
gallon of water/detergent solution for 60 FUMITOXIN bags. Open e.ch bag 
and dum~ contents into the container as the waler is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAINER AT ANY TIME. 
This should be done outdoors. 

c Dlspo,.1 Procedurll: 
In open areas. small amounts (up to 70 kg) of the spent b.gs may be disposed of on 
site by burial of the bags or by opening the bags and spre.ding the dust over the land 
surface away from Inhabited buildings, 

Spent bags may also be collected and disposed of at a sanitary landfill, appro .... ed 
pesticIde InCinerator or other approved sites or by other procedures approved by 
federal. state and !ocal authorities. 

Do not dispose of dust in a toilet. 

Dispose of water/dust mixture (slurry) (with or without preliminary pouring out of 
excess water) In a sanitary landfill or other suitable burial site approved by local 
authOrities Where permiSSible, the slurry may be poured .Jut on the ground. If it is 
held 36 hours It ma}- be poured into a storm sewer. 

Never confrne partially spent bag::. or Slurry in closed containers such as closeel 
drums or plastiC bags. 

d. DI.polll 01 Cent: 
Dispose of cans!n a sanitary landfill or by other approved stat~ or local procedures. 

XIX. SPILL AND LEAK PROCEDURE 

A. TABLETS AND PELLETS 
t HANDLING SPILL 

A spill. other thanAt:cidental to application or normal handling may produce high 
levelS of gas and. therefore, attending personnel must wear SCBA when the 
concentration of hydrogen phosphide gas is unknown. Other N'OSH/MSHA 
appro .... ed respiratory protection may be worn if the concentration is known. 00 
not use water at any time to clean up • spill of FUMITOXIN8. Water in contact with 
unreacted tablets .or pellets will greltly Iccelerlte the production 01 hydrogen 
phosphide gil which could re~ult In. toxic Ind/or lir. h .. lrd. Wear dry glo.es 01 
cotton or other SUitable mlte"al when hind ling Ilumlnum phoaphide. 

a. Return all intact aluminum flasks to cardboard cases or other suit.ble 
pack.ging which has been properly marked according to DOT regul.tions. 
Notify consign ... and shipper of damaged cases. 

b. If aluminum flasks have been punctured or damaged so as to leak. the 
container may be temporarily repaired with aluminum tape or the FUMITOX
IN- may be transferred from the damaged flasks to a sound metal cont.iner 
which should be sealed and properly labeled as aluminum phosphide. 
Transport the damaged contliners to In area suitable for pesticide .toragelor 
Inspection. Contact Pestcon Systems, Inc. for further instructions. 

c. If a spill has occurred which Is only a few minutes old, (ollect the tablets and 
pellets and place them back into the original flasks. jf ihey are ir' _ .. I, and 
stopper tightly. Place the tablets and pellets in a sound metal container if the 
original flasks are damaged. CAUTION: These flasks may flash upon opening 
at a later date. 

d. If the age of the spill is unknown or if the tablet£. or pellets have been 
contaminated with soil, debris, water, etc., gather up the spillage and place It 
into small open buckets having a capacity no larger than about 1 gallon. Do nut 
add more than one II ask of spillage material, 1 to 1.5 ~g (2 to 3 Ibs.) tu the 
bucket. If on-site, wet deactivation is not feasible. these open containers 
should be transported in open vehicles to a suitable area. Wet deacti .... atlon 
may be carried out as described away Irom inhabited buildings. AlternatIVely. 
small amo~nt 01 spillage from. t05 tlasks (4 t08 kg, 9 to t8Ibs.) may be spread 
out in an open area to be deactivated by atmospheric moistur •. 

2. PROCEDURE FOR WET DEACTIVATION OF SPILLS 
a. Deactivating solution is prepared by adding the appropriate amount of low 

sudsing liquid detergent or surfactant to water in a drum or other suitable 
container. A 2"- solution or 4 cups in 30 gal:ons is recomm .... nded. The 
container should be filled with deactivating solution to within a few inches of 
the top. 

b. The tablets or pellets are poured slowly into Ihe deactivating solution and 
stirred so as to thoroughly wet all olthe FUMITOXIN. This must be done In the 
open air. FUWTOXIN tablets or pellets should be mixed into no less than 
about 15 gallons 01 water-detergent solution lor each case 01 spilled m.tenal 

c. Allow the mixture to stand. with occasional stirring, for at least 36 hours 
d. Dispose of the slurry of deactivated rnaterial. with or without preliminary 

decanting, at a sanitary landlill or other suitable site approved by local 
.uthoriti .... Where permissible, this slucry may be poured out or.to the ground 
or into a storm sewer. 

CAUTION: Wear appropriate respiratory protection during wet deacti .... atlon 
01 unexposed FUMITOXIN". Never place pellets. tablets. or dust in a clOSed 
container such as a dumpster, sealed drum. pl::JIstic bag, etc., as flammable 
concentration can develop and a flash of hydrog ~n phosphide gas IS likely to 
occur. THE EPA HAS DETERMINED THAT PROPER DISPOSAL OF ALUMI
NUM PHOSPHIDE WILL CAUSE NO iJNREASONABLEADVERSE EFFECTS 
TO THE ENVIRONMENT. 

FOR ASSISTANCE CONTACT: 

PESTCON SYSTEMS, INC. 
5511 CAPITAL CENTER DRIVE, SUITE 302 

RALEIGH, NC 27108, US ... 
TELePHONE: (111) '51-2500 

FAX: (11') .51-2155 
or 

CHEMTREC (800) .2.-9300 
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"¥ B. BAGS ,....,... 
-'" 

1. Gonerel Handling: 
A spill other than Incidental to application or normal handling or punctured 
containers. can produce high levels of gas _nd, therefo~e attending personnel 
must wear a SCBA or its equivalent when concentration of hydrogen phosphide 
gas IS unkno .. n. If the concentration i. known, other NIOSH/MSHA approved 
respiratory protection can be worn. Wear dry gloves of cotton or other suitable 
material when contact with the powdered formulation is likely. 

2. Dlmago to Fiberboard CaM: 
Check cans. If they are damaged, handle as described below. If they are 
undamaged, return them to cardboard cartons or other suitable packaging which 
complies with DOT regulations. 

3. Loaklng Con Procodures: 
If cans have been punctured or damaged causing a leak, the product may be 
Immediately usec:J or the container may be temporarily repaired Nith aluminum 
tape. The FUMITOXINe bags may be transferred from the damaged can to a 
sound metal container which should be sealed and properly labeled as aluminum 
pnospnlde, Or it may be deactivated and disposed of. Refer to deactivation and 
disposal method found in this manual. Tr&nsport the damaged containers 10 an 
area SUitable- for pesticide storage for inspection. Further instructions and 
recommendations may be obtained, if required. from Pe~tcon Systems, Inc. 

Handle empty damaged containers as described under "Oisposal of Empty 
Cans." 

4 Spill Procedurel: 
Since the formulation is placed in small. tough paper bags, spill will be either bags 
or a small quantIty of powder spilled from a punctured bag. Consequently, spill. 
are not lIkely to constitute a frequent prOblem. 

Do not flush spillage down drain with water. DO NOT use water at anytime to 
clean a spill. Water 10 contact with unreacted FUMITOXIN bags will rapidly 
accer~rate the prOduction 01 hydrogen phosphide gas and could c8usespontane
ous Ignition 01 the gas. 11 bags have lust been $pilled and have nOI been 
contaminated by other materials. collect the bags and usa them or place them into 
a sound metal container and seal it or deactivate and dispose of them. If possible 
use ImmedIately. CAUTION: AN IGNITION MAY OCCUR WHEN THESE CON
TAINERS ARE OPENED. If the spill is more than a few minutes old or has ~een 
contaminated With water. gather it up and place it into an open top can and 
deactivate It Immediately. If on-site deactivation is not feasible. these open 
containers shou!d be trar'lsported in open vehicles to 8 suitable area away from 
occupied building. Wet or dry deactivation may then be carried out See 
deactivation Instructions round elsewhere In this manual. 

FOR ASSISTANCE CONTACT: 

PESTCON SYSTEMS, INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, NC 27606, USA 

TELEPHONE. (919) 859-2500 
FAX: (919) 859-2155 

OR 

CHCMTREC (800) 424-9300 
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Xl(, LOCAL EMERGENCY PtiONE NUMBERS 

LOCAL EMERGENCY PHONE NUMBERS: 

NAME OF PERSON IN CHARGE OF SfTE: 

ADDRESS: ______________________ _ 

TELEPHONE NO,: ____________________ _ 

FUMIGATION DATE: ____________________ _ 

START: _____________________ _ 

OPEN' _____________________ _ 

AERATION COMPLETE: _______________ _ 

REVIEWED LABEL WITH: 

NAME: ____________ SIGNATURE: 

NAME: ___________ SIGNATURE: ________ _ 

NAME: ___________ SIGNATURE: ________ _ 

NAME: ___________ SIGNATURE: ________ _ 
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XXI. NOTE TO PHYSICIAN --------------------, 

WE RECOMMEND THA T YOU GIVE YOUR COM,>ANY PHYSICIAN 
AND/OR THE EMERGENCY CEN TER CLOSEST TO THE JOB SITE A 
COPY OF THIS PAGE: 

Not. to Physlclln: 

Aluminum phosphide In tablets. pellets and bags react with mOisture from the air, 
waler, aCids and many other liquids to release hydrogen phosphide (phosphine) gas. 
Mild exposure to Inhalation cau ·es malaise (indefinite feeling of sickness), ringing of 
ears, fatigue. nausea. and pressure in the chest which is relieved by removal to fresh 
81r. MOderdte pOlsonmg causes weakness. vomiting, pain just above the stomach, 
chest pain, diarrhea and dyspnea (difficulty in breathing). Symptoms of severe 
poisoning may occur withm a few hours to several days. resulting in pulmonary 
eJema (fluid in lungs) and may lead to dizziness, cyanosis (blue or purple skin color). 
unconSCiousness. ar.d death. 

in suffiCient quantity. phosphine affects the liver, kidneys,lungs, nervous system, 
and Circulatory system Inhalation can cause lung edema (fluid in lungs) and 
hyperemia {flUl/lln brain). Ingestion can cause lung and brain symptoms but damage 
to tl'le Viscera (body cavity organs) IS more common. Phosphine poisoning may 
result In (1) pulmonary edema. (2) liver elevated serum GOT, LDH and alkaline 
phosphatase, reduced prothrombin, hemorrhage and jaundice (yellow skin color) 
and (3) I(ldl1ey hematUria (blood In urine) and anuria (abnormal lack of urination). 
Pathology IS characterized 01 hypoxia (oxygen deficiency in body tissue), Frequent 
exposure to Subacute concentrations over a period 01 days or weeks may cause 
pOisoning Treatment IS symptomatic. 

The following measures are suggested-for uae by the physicians in accordance 
With their own Judgment 

In ItS milder forms, symptoms of poisoning may take some time (uptc 24 hours) to 
make their appearaace. and the following is suggested: 

1. Gl'./e complete rest tor 1-2 days. during which the patient must be kept quiet 
and warm. 

2 Should the patient suffer from vomiting or increased blOOd sugar. appropriate 
solutIons should be admInistered. Treatment with oxyger'l breathing equipment is 
recommended as IS the administratIon of cardiac and circulatory stimulants. 

In case 0' severe pOlsonlf'g (intensive care unit recommended): 

, Where pulmonary edema is Observed, steroid therapy should be consideled 
and close medical supervision is recommended. Blood transfusions may be 
necessary 

2 In case of manifest pulmonary edema, venesection should be performed under 
... e;n pressure control Heart Glycosides (I.V.) (in case of hemoconcentration, 
venesection may result 10 shock). On progressive edema of lungs, immediate 
intubatIon WIth a constant removal 01 edema fluid and oxygen over-pressure 
respiration, as well as any measures reqUired for shock treatment. In case of kidney 
tallure, extra-corporeal hemodialYSIS is necessary. There is no specific antidote 
known for lh;s pOisonIng. 

3 Ment:on Should be made here of suicidal attempts by taking solid phosphine 
by the mouth After swallOWing. emptYing olthe stomach by vomiting, 'Iuahing of the 
stcmac'l WIth diluted potassium permanganate solution or a solution of magnesium 
perOXide unlll flushing lIQUid ceases to smell of carbide. Thereafter. aplycarbomedi. 
ClnarlS. 

PESTCON :lYSTEMS, INC. 
5511 CAPITAL CENTER DRIVE. STE. 302. RALEIGH. NC 27606 

TELEPHONE (919) 859-2500 FAX: (919) 859-2t55 
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XXII. SAMPLE INDUSTRIAL HYGIENE MONITORING lOG 

\ 1. SITE lOCATION: \ 

2. DATEITIME FUMIGATION STARTED: _______________ _ 

3. WEATHER CONDITION(S): _________________ _ 

DATE TIME lOCATION P.P.M. INITIALS 

I 

4. FUMIGATION COMPLETED: DATEITIME: ______________ _ 

5. AERATION COMPLETED: DATEITIME: ______________ _ 

•. SIGNED: _-=::::~------------------
30 
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Requirements ...................................................... 0 
Proper Use ........................................................ 0 

4. Detection Equipment 
Requirements ............................... ..... . ............... 0 
Proper Use .......................•.................. ............. 0 

5. Applicator/W?rk.er Exposure 
limits ............................................................. 0 
Monitoring .............................................. _ .......... 0 

6. Placarding ......... C 

7. Aeration ....................................................................... 0 

8. Disposal of Residues ........................................................... 0 

9. FUMIGA nON TRAINING (including but not limited to the following items) 
Farm Storape ....................... . ............................. 0 
Vertical Storage ..................................................•. 0 
Flat Storage ............................................•.......... ' 0 
Truc~s. Van •• etc ................................................... 0 
Small Enclosures .................................................. , 0 
Mills, Warehouses. etc. . ............................................ 0 
Barge ............................. , ............................... 0 
Railcar ............................................................ 0 
BeehIves, Super •• etc. ........ . .................................... 0 
Furni-Sleeve dust retainer ., ......................................... 0 
Rodent Burrow. , ......•.. , ......................................... 0 
Ship hold .......................................................... 0 

Date: ______________ Tinl.: _____________ _ 

Meeting Name: ____________________________ _ 

Instructor: 

Name: 
Address: _______________________________ _ 

Phone: 

comments: 

Signature 
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RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATION TOXICITY OF HIGHLY 

TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE, PH3 GAS) 

For retail sale to and use only by Certified Applicators for those uses 
covered by the applicators certification or persons trained in accordance 
with the attached product manual working under the direct supervision 
and in the physical presence of the Certified Applicator. Physical 
presence means onsite or on the premises. Refer to Pestcon Systems, 
Inc_ Applicator's Manual for complete instructions for the safe use of this 
product 

1£'..lIIi/oain 
EPA REG. NO. 5857-1 - TABLETS 
EPA REG. NO. 5857-2 - PELLETS 

EPA REG. NO. 5857-6 - BAGS 

FOR USE AGAINST LISTED INSECTS WHICH INFEST STORED 
COMMODITIES, SPECIFIED PROCESSED FOODS, & ANIMAL FEEDS 

ACTIVE INGREDIENT - AluminurT, Phosphide ...................... 55% 
Inert Ingredients ...... _ ............. _ .................................... _.. 45% 

KEEP OUT OF REACH OF CHILDREN 
DANGER / PELIGRO - POI£QN 

f "" .... 

. , ' 

. . 
PES-rCON 
SYSTEMS, INC. 

us .... 

100% 

i 
l -0 1 1.00 eMIT L CENTER DRIVE, STE. :lU~ 

~ 
I'- ~RAL GH. NC 27606. USA 

_ --J ONE: (919) 859-2500 
~~~-ii-u..i>dei ro.. : (919) 859-2155 
r<>IicIdo ~ 1-4> 
FA ~"'l .... T. NO. 46060-CI-04 

8U1 AU1U8lE CO" 
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I. INTRODUCTION 
A. Hillory: 

Pestcon Systems, Inc. was the first to create and implement a "SAFE PRACTICES 
POLICY" for agricultural fumigants. We've been lnvolved in the field of Insect control tor 
over half a century. This applicators mallual provides information and gives detailed 
instructions on how to apply this product safel:/. Before using, read and fOllow all 
precautions and directions on the label and in labeling. If you have any questions, please 
contact Pestcon Systems. Inc .• 5511 CAPITAL CENTER DRIVE. STE. 302. RALEIGH. 
NC 27606. TELEPI-oONE: (919) 859-2500 - FAX: (919) 859-2t55 

II. CHEMICAL AND PHYSICAL PROPERTIES OF 
FUMITOXIN" FUMIGANTS 
A. Chemical formula for hydrogen phosphide is PH3 or H3P, 
B. f-UMITOXIN fumigant's active ingredient pure, finely ground aluminum pnospnloe. 

liberates hydrogen phosphide (phosphine) gas via the following Cllemtcal reaction 
AlP· 3H20 ._- AI (OH)3 • PH3. 

C. FUMITOXIN also contains ammonium carbamate whtch liberates arnrnor:ta and carbor'1 
dioxide as follows: NH2COONH4 --- 2NH3 • CO2, 
These gases are essentially nonflammable and act as inertlng agt· IS to reduce fife 
hazards. The pungent smelling ammOnia gas serv~s as an tnrttal w,nnlng agent. and 
begins to develop immediately upon opening. 

D. FUMITOXIN is prepared in the lorm of tablets. pellets and bags 
E. Upon exposure to air, FUMITOXIN lablet!; and pel!ets begin to react Slowly wlln 

atmospheric moisture to produce small quantities of hydrogen phosphrde (pr.osphrne) 
gas. This reaction gradually accelerates and then tapers off again as the aiumtnum 
phosphide decomposes. Bags begin to release hydrogen phosphide (phosphine) gas 
immediately upon exposure to air. 

F. The rate of decomposition of the tablets. pellets. and bags vanes oePlH1dil1g on the 
moisture and temperature. For example, when mOI~ture and temperature of Ihe 
fumigated commodity are high, decomposition may be complete In less than 3 days 
However, with ambient temperatures lower thall 15 degrees C (60 degrees F). gram 
moisture lower than 10% or relative humidity lower than 25%. decompOSition may 
reqUire 5 days or more. 

G. The tablets weigh approxil1ately 3 grams and release 1 gram 01 gaseous h,drogen 
phosphide. They are spherical in shape, approximately SIB of an Inch .n dIameter and 
are packaged in bulk in resealable, seamless alummum flasks whrch contain apprn)(I· 
mately 100 tablels, or larger flasks 01 approximately SOD tablets eBch 

H. Pellets are spherical in shape, approximately 3/13 of an InCh 1'1 diameter. w~lgh 
approximately 0.6 grarrs. and release a 2 grams of hydrogen phosphIde Trtey ar~ 
packaged in resealable aluminum flasks containing approximately 1.660 Dellets or 
larger flasks containing approximately 2.490 pellets each. 

I. Bags are packaged in tins of 6, 10 or 100 bags each and in drums of fori pouches 013. 6. 
and 10 bags per pouch for a total of 300 bags per drum Each bag IS approxImately 3 
inches by 3 inches and contains 34 grams of 55% aluminum phl'JsphlOe Bags release 1 1 
grams of hydrogen phosphide when exposed to atmospheriC conditlor.s 

FUMITOXIN alumInum phosphIde bags allow for the marketing of aluminum phos· 
phide. ammonium carbamate and paraffin in granular !orm. 1 he paper bag!s an Integral 
part of this concept and should never be torn open dUring fumigation O"ce the 
hermetically sealed tins or the foil packaging IS opened. the bags wrll beg:n to release 
hydrogen phosph;de. 

J. After decompOSition, FUMITOXIN leaves a grey-white POwder composed almost 
entirely of non-poisonous aluminum hydrOXide and a small amouf"t of unreacted 
aluminum phosohlde. ThiS IS not considered a hazardous waste The sllg~t :race of 
aluminum phosphld ~ decomposes when raw comfTlod:tres arc moveoJ F ollv .... ,'lq space 
fumigation and fumlgallons of processed foods. th,s powoer mil, be d'~D:Js('-a of as 
outlined In "DlfecllOns for Disposal of Spent ReSidual Dust' 
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III. STORAGE OF FUMITOXIN ALUMINUM PHOSPHIDE PRODUCTS 

A. Slore In a dry, well ventilated area, away from heat and under lock and key. Keep away 
from Irresponsl~le people and chlldfen. Post as a pesticide storage area Do nol 
contalTllnate wa!er, food or feed by storing pesticides In the same area used 10 store 
!nese commOdities 

B. Do not store In buildings where humans or domestic animals reside. 
C. FUMITOXtN tablets and pel!ets are supplied in relatively gas tight reseal able aluminum 

flasks Do not e)(pose the product to atmospheric moisture any longer than is necessary. 
Reseal tightly bel ore returning flasks 10 storage; mark the flask opened and partially 
used 

O. FUMITOXIN bags that are supplied in tins are non-resealable and must be completely 
used when opened 

FUMITOXIN bags that are supplied in metal drums do not have to bocompletely used as 
10"9 as Ihe bag IS not removed from the foil pouch or the foil pouch is not opened. 
Remo .... e the number of pvuches required and reseal the metal drum. 

E. rne shelf life of FUM1TOXIN 1$ Virtually unlimrted as long as the containers are kept 
Ilg'1~ly sealed 

IV PRECAUTIONARY STATEMENTS 

A, Physical and Chemical Hazards 
AI,J:Tllrl.,Jr'T'\ P"'8sp~,de tablets. pellets, bags. and partially spent dust will release 
hyCHogen nhc-.;pnlde Ji eApased to mOisture from the air or if it comes into contact With 
wate' aCids ano rnany other IrqlJlds. Piling of tablets, pellets, bags or dust from their 
lragr'1entatron ~ay cause a temperature increase and contine the release of gas so that 
Ignlt,OI" COlllO occur 

It ~ '\'ll'ln"lt'PLlt..'(1111dl you ()pt'n illurnmum phosphide products In open air or near a fan 
",'1,[', " .. r'(lIJsls olJ~c,Id~' Immediately Never open In a flammable atmosphere because 
Oil f(l't· ()(C,l~,'('f'" .• fTla-,.ll,lsh Whnn opening. point the container away from the fact~ 
.I'·.j !, . .. !y it,pst' ~'rl'C~IlJ!I,l!lS w:ll also reduce Ihe applicators exposure to hydrogen 
;:' "~;'," j(' ,~t-G5tlt',nel g.15 

Pu '(' ... t <:: r ·~)]e,,; ~~osp h ,de (pnOSphl ne) gas IS practically Insoluble in water, fats and oils. 
a~j s ~taDIE a: ":::"lrmJI fumigation temperatures. However, it may react with certain 
me:a:~ a"O cat.;se c~rrc's:on, especially at higher temperatures and relative humidities. 

',~(:IJIS suer, as copper, DraSS, and other copper alloys, and precious metals such as gold 
ar ::: 5 ''oe r a'e SUSCePtlDle to corrOSion by phosphme, especially at high temperatures 
a"j "'urn.clty P'US ,tems such as small electric motors, smoke detectors, brass 
SP"rr",ler heads. ~al!€'r:es and battery chargers, forklifts, temperature monitoring 
S,S!l'r'1S e:ec:"-=,J' SN :C~' gear. communication devices, computers, Caiclilators. 
.... ,1!,:."l'~ a Ie! ,.:,~~,t" t'!t'ct~oniC e..::jUlpment should be protected or removed before 
·u·'~ ~.-It ('~' ~iJr'''':(jt''' p~usph,t1e will also react Wit" certain metallic salts and 
:"('rl'!(j'l' se~~·: ';t' 1:._'r':lS SUCrl as photaqraphlc film. copying papers and som~ 
l'u r g<1" :: ~"9·'~t'''~S l'l:: sr'Cluld not be exposed 

B. Hazards to HUrTlsn and Domestic Animals 
[')A~GER FL'~~ITOX:N tablets. pellets. bags or dust can be latallf swallowed. Do no: lJet 
," IC',PS on S .... IIl 0' :)" ciOlhlrg Do nOI eat, drink or smoke while handling aluminum 
.. '·'c;spn,l!e hWl gar:s When a sealed cantalnel IS opened. allOWing material to come In 

c:"l:ac! ..... ,: ... ""O'<;:,;fC watcf;:)r aCIds. tOXIC phosphine gas will be released. If a garlic 
~} ~:J' S J'·:,::>C:'" j '.~tf'r:a !'ectlon on IJ'Idustrlal HygIene MonitOring for appropriate 
.":::-~ ~or'''''g :)r,:cl'Gu'eS Pllre phosphH1e gas IS odorless, the odor is due to a 
[:-":a..-, r a r ! SI"'CP a~ :.1::;f may not be detected under certain Circumstances, the 
il~3·~'''ce c· ga"1'c Jdo' dOl'S not mean that phosphln') gas is absent Observf' proper 
a;;c:,c.dl'O'" J,c'a:,on 'c£,,·'try and disposal procedures speCified elsewhere In the 
a~_~' ".; :') pre.e'·: )Je'expC'sure 

C. Statement of Practical Treatment 
S,.~~;;·Jf'l5 ,~,! O .... t:'rt';(~0YJfe are headaChe, dlzzrness, nausea, drfflCult breathing. 
::::.r"' ~ "l'J ;1"j ~ a""('a In a:1 Cflses 01 overexposure get medical attention Immediately 

a· t' , c: . .., :c J, (!CC~fJ' ')r emergency treatment faCIlity 
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1. II excellive amount. ot g.1 from .Iuminunl phosphide are inhaled: 
Gel ej(posed person to fresh air. Keep warm and make sure person can Df(;.]!t'l: ,,(:(·if :' 
breathing has stopped. give artificial respiration by mouth to mOlJth Of OtlH!f 1111',1115 ()f 

resuscitation. 00 nol give anything by mouth to an unconSCIous person 
2. ""Iumlnum pho'phlde pellet" tlblet, or powder Ire ,will owed: 
Drink or administer one or two glasses of water and induce vomiting by touchrng tac~ l)! 

throat with finger, or if available administer syrup of Ipecac. Do not 91ve an/trllng by 
mouth if victim is unconscious or not alert. 
3. "powder or grlnule, of Ilumlnum phospblde gel on skin or clolhlng: 
Brush or shake material off clothes in a well ventilated area. Checlo.. IlIa! all poc], t':'" ,Ir.! 
cuffs are empty. Allow clothes to aerate in a ventilated area pilar tv lauIH.h:!rlrlq Da r)(.'~ 
leave contaminated clothing in occupied and/or confmed areas SUC!1 ,IS ,l~;h,··:('t)llt". 
vans, motel rooms, etc. Wash contaminated skin thoroughly ...... Ith SO,IV dna ''',d:t:' 
4. If dUll from pelletl, tabletl, or bagl get In eyes: 
Flush with plenty of water. Get medical allentlcn 

V. SAFETY RECOMMENDATIONS 
1. Carefully read all labeling and follow instructions expliCitly 
2. Never work alone when applying fumigant from Within ail enclosed ,Hea 
3. Never allow untrained personnel to apply FUMITQXIN~" tablet:>, pe::t!:s l'r b.11J5 
4.11 is preferable to open container in open air or near a tan t"'a~ (')('":a~,s!~ C'~~s'::!e 

immediately. NEVER OPEN IN A FLAMMABLE ATMOSPHERE 
5. Do not allow FUMITOXIN products or dust to contact liqUid water or pd(' ..I;:: 
6. Dispose of empty container, spent bags, and spent residual dust. Iq a propl'f Ind"r.e' 

consistent with the label instructions. 
7. Post "DANGER" signs on fumiqaled areas. 
8. Notify appropriate company employees and nrovld~ relevant salety l'lf~jfrl1al I. ';l!O IOC.!I 

officials annually for use in the event of an emergency, 
9. Hydrogen phosphide fumigants are not to be used for vacuum hJmlqatlons 

10. Exp~sur.e to hydrog~n phosphide must not exceed the 8 hour TWA-olD 3 rpm during 
application or a maximum concentration of 0.3 ppm after application IS completed Tt'ls 
includes re-entry into a structure. 

11. Fumigated finished foods and feeds must be aeratod 48 hour~ prior 10 olferlng 10 the end 
conlumer. 

12. Transfer of a treated commodity to another site Without complete aeration (Co\,,. n to a 3 
ppm maximum) is permissible provided the new site IS placarded. 

13. Keep container sealed and intact until ready to begtn applYing fum'gant 
14.Use all bags from opened tinS or fOIl pouches. drums can be re,>ca:l'~ 
IS.OSHA recommends that exposure screerllng of employees be cur~rJI';LH~,j :'J d('tect 

impaired pulmonary function. OSHA recommends thilt any ernpleJYf'(' dp'Jt'lu;)tI'll ttlt' 
above condition be referred for medical attention ' 

16.NIOS~/MSH~ respiratory protectio'l must be available at the Site 0: ap\..,'Ica:'o:l whprJ 
apP.'Ylng fumigant from Within an enclosed area Rcsprratory prf)tect on r:l!cd not be 
available for uses such as outdoor application 

17.Wear dry gloves 01 cotton or other appropriate material when applylfl] r-UMrTOXIN 
tablets and pelle!" 

18.00 not fumigate when commodity temperature rS below 40' r 15~' C\ 
19. During transfer and proceSSing of unaerated commodities. WOfk('f5 rTll.s! not be: 

exposed to levels of hydrogen phosphide above 0 3 ppm 
20.ft is recommended to aerate contaminated clothing :n a well venLiated area prlOf to 

washing Check that all pockets and cuffs are empty 
21. Protect copper, silver, gold and their alloys from· corrOSive expo~ur(' :0 '1fdragen 

phosphide. 
22. Pellets, tablets, andlor bags, or their reacted residues must not come Into contact With 

any processed food with the exception that both can be added drrectly to proc.sted 
brewerl rJce, malt, and corn grltl used In the manufacture of beer 

23. Do not .r~·use aluminum phosphide containers for any purpose other than recycling or 
reconditioning. 
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VI. RESPIRATORY PROTECTION -.,... 

\0 A. W~EN RESPIRATORY PROTECTION MUST BE WORN 
NIOSH/MSHA approved respiratory protection must be worn during exposure to 
CSlr,centratlor.s In excess of permitted limits or when concentrations are unknown. 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR 
RESPIRATORY PROTECTIl;N DEVICES 
:... N IOS!-i· ~.~SrlA approved. full face gas mask, hyC::rogen phosphide canister combtna
::on may be uscd at le ... eis up to 15 ppm or to escape from levels up to 1500 ppm. Above 
:!'"IIS :€:vCI or ,~; Situations where the hydrogen phosphide concentration is unknown. a 
~IOSH '·.~Sr--A aD~rOve::, self-contained breathing apparatus (SCBA) or its equivalent 
r)us: De usee Trle !\jIO:: -jIOSHA POcKet GUide. 8-85, DHEW/NIOSH 78-210,list5 these 
,~~ J }~re' ~ I~'::-S of appf~ . "j respirators a~d the concentration limits of which they may 

C. REaUIREME~TS FOR AVAILABILITY OF RESPIRATORY PROTECTION 
HPsP,ra::J'. ;.;~O!CC~ o~ must be a ..... allable at the site of application In case It IS needed 
.... -(,., ilP;:'~f'''''; ~U~.~!TOXIN Ii tablelS, pellets, and bags from within the structure be 109 

",": J,l!tC /,:... il~P()''''(.l lu!1 Idce gas mask. phosphine canister combination or self
~~' "1' i:<'; :-:'~~3~r ~g aPPa ratu5 {SeBAl or Its eqUivalent must be available at the 
,Y C' c,,""'~ 5':P II seaA 0' Its equil/alellt IS nol available at the application Site. It must 
:-, :!.:I J:::·t' :',-J'!,. '_'r t.'}(a~'npie. at a 'Ire station or rescue squad. 

;".~; '.l~ _ ',,; 'C:I:C: ()n n~'ed not be available for appll(;ahOns from outSIde thearca to be 
I ,!:-I '_j,l~'_':! S(.',tl ,lS ,l':.:l<!~on of !ablets or pellets 10 automatic dispenSing deVices. elc., If 
'" ~i'-':'l.rl·'> a~ '-,.-(1 :I,t~ p('~mllled Ilm!t wIll not be encountered. 

;-"~S;:MJ!,~r/ prOleC!I(,!i need not be available for outdoor applications. 

\. II mon t:>' !lq equlpfT'lf"nt IS not a ..... adable on a farm and application cannot be done 
"::"~I :)L,:5 de ~r'e structure, an approved canLster respirator must be worn dtlrmg 
il~~' Cil: on "om .... ,thln the enclosed Indoor :uea 

VII. GAS OETECTlO~ EQUIPMENT 
~"'t~'[' ,1fl> St"_t"al fellable deVices rnarketed One type IS the hand pump when used In 
::.:," ;-...~'c.:'J""\ ... :!", apCfClprl3te detector tube. They are portable, Simple devices and do not 
't':<',J 'e ,";:€,ros ',C !fa r~lrg or elaborate supporting equipment to operate. Furthermore. 
..... ' I a~e : .. e}(,:)e~'sl .. ely adaptable ~o remote monitoring procedures and Will measure 
l :::"(yr!la:,:.I"S at n orogen phosphlce In air In trace amounts 01"1 up, Use im.tructions are 
',.:riCi:;:,,-,:! .. _ ,t'1 ~'ac"', pu~chaSe Consult your local suppl!er of suct'! equipment or contact 
>='eS!CS'l S},s:eMs. Ire lor more Information. 

VIII. APPLICATOR AND WORKER EXPOSURE 
A. HYOROGE~ PHOSPHIDE EXPOSURE LIMITS 
:::.p:Js..;re ~:) '"' foragen phosphIde must not exceed the 8 '"lour TWA of 0.3 ppm for 
~1~~" '~_1::;'~ a":: ... 'C'rl(~rs during 3?pILCalI0n. Applicatlon is defined as the tLme perIod 
~ _ .0' ,] !rr! :,,~,'!r"";l o' It'e fLrst container, applying the appropriate dosage of fumigant 
L-:! _ :5 "~ ,,0 :~e s,le ~Cl be fuml';Ja~ed All persons in the treated site and in adjacent 
": '~. ;-1"- a.s (I'.; CO.I:"I:'(1 by t~·s exposure standard 

,",':,:,. ,-,;-,::- :~. ':" 5 C:,2r"pleted 'NOflo;.er or applIcator exr:::o~ure must not exceed 0.3 ppm 
.r~l· .r ,~ ,_._ '-~v~'i3~ ::; .... SU':n exposures may OCClJr bec.ause of leakage Into enclosed 
,J"-'J~ I,~.- I ~~ ;a~ :;" s'~es during reentry or dUring transfer of unaerated commor1lty 

B. APPLICATION OF FUMIGANT 
:.'~'r:~'~"'~ "'~::-~ ~A~p~~atlJre a'ld humLdlty, FUMITO;(IN!- tablets. pellets. and bags 
-c· -.:ase- ~, :'::;:jw1 c~:)sDhlde gas sl~wly upon expo!.ure to mOisture from the air ThiS 
q! ease 5 '~er Si'J ..... e'10ugh to permIt applicator to depOSit fumigant In the desired areas 
,l" .. ~ ~"e'" ',asa~e It" ... premiseS Without Significant eltposure to the gdS. If the fumigator'S 
PX08s'He e-.:cecds lhe 8 hOlJr TWA of 0 3 ppm. approved respiratory protectron must be 
He,l'; Ga~ ::0",c.('ntratlon measurements for safety purposes must be made uSing low level 
dc:er::-·, ~ubo:s. 8~ o!her SUitable low level detection equ~pment. See the "Industrial 
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Hygiene MonitOring Seclion ., Information on hydrogen phosphide (phosphine). PH3 ) 
detectOf tubes may be obtainelj from Pestcon Systems. Inc 

C. LEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mObile a:"d given enough tIme may penetrate seemingly 
gas-tight materials such as concrete and cinder block. Therefore. adjacent, enclosed 
areas likely to be occupied should be examined to ensure that significant leakage hC's not 
occurred, Sealing of the fumigated site and/or air flow in the occupied areas must be 
sufficient to prevent exposures exceeding the TLV's. 

D. AERATION AND REENTRY 
If the area is to be entered after fumigation, it must be aerated until the ievel 01 hydrogel: 
phosphide 9as is 0,3 ppm or below. The area or Site must be monitored to ensure that 
liberation of gas from the treated commodity dot"'s not result In the develo::m',ent of 
unacceptable levels of hydrogen phosphide, Do not allow reentry Into treated areas by 
any person before this time unless protected by an approved respIrator 

E. HANDLING UNAERATED COMMODITIES 
Following the required exposure time for fumigation. transfer and processing of a treated 
commodity prior to complete aeration IS permiSSible, however. workers must not be 
exposed 10 hydrogen phosphide in excess of the permitted exposure lllr,Lts 

F. INDUSTRIAL HYGIENE MONITORING 
It is recommended that hydrogen phosphIde exposure be documen!ed In an operallon log 
or manual for each site and operatIOn where exposure may OCcur The purpose 01 !hlS 
monitoring LS to prevent excessive exposure and to determine when and wnere 
respiratory protection is required. Once el(posu~es have been a<lequ3!ely charactt1'rfzed, 
subsequent monitormg is nOt routinely reqUired. Howe·.,Ier spot checks Sf"',ould be made 
occasionally. especially if conditions Signlf!cantly char.ge or LI an Uneypccted garlic odor 
is detected, II monitoring shows that workers are exposed to concentratlQns me-cess 01 
the permitted exposure limits, then engineering controls (such as fUlced air ventdat!on) 
a'1d/or appropriate work prartices should be used where posSible 10 reduce exposure 
below permitted I:mits. 

IX_ USE PATTERNS -INSECTS 
Hydrogen Phosphide: 
HydrogEn phosphide, more commonly referred 10 as pflosphlne IS a C'jIOfleS3 gas wtllCh 
is toxic to insects, humans. and other forms of anImal Ille It IS very mobde With a rllgh 
vapor pressure. Thus. the penetrating capability of hydrogen pho5phlde IS great The 
combination of high molecular activity, vapor pressure and tOX-:lclty 10 Insects at tow 
dosages accounts for its wide acceptance as a fumigant 

FUMITQXIN has been found effective against the follOWing stored prOducts .nsects and 
their pre-adult stages - that is. eggs, larvae and pupae' 

almcnd moth 
Anyoumois grain moth 
bean weevil 
cadelle 
cereal leaf beetle 
cIgarette beetle 
confused flour be€>tle 
dermestid beetle 
dried fruit beetle 
dned fruit moth 
European grain moth 

flat grain beetle 
frUIt fly 
granary weevil 
greater wax moth 
hairY fungus beetle 
heSSIan lIy 
Indian meal moth 
Khapra beetle 
lesser grain borer 
maize weevil 
Mediterranean 

flour moth 

pLnk bOllworm 
ralsm moth 
rCd flour beetle 
rice weeo/II 
pea weevil 
rusty grain bee:I(> 

saw-toothed groin bcet~e 
spider beetle 
tobacco moth 
yellow meal ..... orrn 

At'lcan,zed and hor~i::-'ef! 
Infested Wit'" tracho:>al fTlltes 

Although 1115 pOSSible to achieve total contrOl of the listed Insect pests thiS IS IreQuc;ntly 
not realized in actual practice Factors contnbutlng to less than 101al control are leaks, 
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;':'U{/ gas dlstl'~Jutlon. unfavoraole exposure conditions. etc. In addition, some Insects are 
less SUSC~DI'b:e to nydrogen phosphide than others. It maximum control is to be 
a!~a f'\able. e)'~'eme care must be taken sealing, the higher dosages must be used. 
t'''''''OSlHe per<GdS leng!l'-:ened. proper application procedures followed, and temperature 
are: '1umU:'i!ty CO~(jI!lor,s must be favorable. 

COMMODITIES WHICH MAY BE FUMIGATED WITH FUMITOXIN'" 
ALUMINUM PHOSPHIDE 

;-U"~ITOii~ ~C11 08 ,;sea for tt'le fumigation of listed raw agricultural commodities. 
<\" ~'al 'c!.': J~ ~ Ieee ~;;~ed!ents. processed fOOdS.. tobacco and certain other non-tood 
:e~'s 

A. Raw Agricultural Commodities: 
AIfT'ords 
:, .... ,"';,JI F .:t:-': .& F,:~ !"g~calents 
BJr'e. 
B',i.':'~ ~~ll:S 

::a.~".(;,/"S 
.:::-:'(C'(I 6;.:a~::, 

~,a:~~ 

F ,~e':s 
r: ).,,,-,r Sl"::: 
C,r'l')~ S"".:: 
'.' (;: 
Gd!~ 

r\·.I'·U:~ 

B. Processed Foods: 

Pistachio Nuts 
Popcorn 
Rice 
Rye 
Safflower Seed 
Sesame Seed 
Seed & Pod Vegetables 
Sorghum 
Soybeans 
Sunflower Seeds 
Tntu:;ale 
Vegetable Seed 
Walnuts 
Wheat 

~.. s:cJ ;,':' c • .:ss('d 'secs f""'IJy be fumigated 'Nlth FUMITOXIN. Under no eandilions 
::." ,I :j ...... :" -·c'_'ss .. ,j I ~'~'Cs or bagged commodity come Into con!act with tablets, 

•. :~ .... ' ',." ':l;,f '-!LJ~: from bdgS c'(cept !hal FUMITOXIN may be added c1lrectly 
.;r.",.· : ,.:· ... ,··S • :"l' in]it and corn grits ~0r use In the manufacture of Deer 

p. '::"::'S':: r :,' c~ .. 3ile: sugar 
Cl"~·;:j' 1 _ c.'S rl .... j Oai<erl m:xes 
::::e't]' ! _ :.:S I "cludl~g ccokle£. crackers, macarOni, noodles, pasta, pretzels, 
S-il:; ... L :oCS ;"J'ld :'paghettl) 
~r,:r~fI' ..,.' ~ CP'('{iIS 'Includmg milled fractions and packaged cereals) 
Cr·:,:,-,s~ J~<; c~,eese b'y-prOducts 
CI'"10~')lil:"; anc cnocolate products (assorted chocolate. chocolate liqueur, cocoa. 
::::3 :.'._ h .... ~· Ca r ;'- c ..... :)colale coating and milk products) 

c-.J'''-~ ",: • ..,~ :!"-c Dracessed meat products and dned fish 

~'~',; ~',; __ ,,:, d" ~ ':';;;:;1 ,010.: sallJs 
l:> c'l·r ::' cd ~!(_''''''j~red milk. nondairy creamers 
:> "'1 '!.' , :'(l:"'~ "u,ls fapp!f's dales, figs, peaches, prunes. raiSins. and 

;- ',j:' 

'.':1 ' 

• ;.~ '-'~"": • ,ut)S sc,c"s seasonings and condIments 
;'" ._,~"~,,,j ·'l.~:c. 1,11~'.)nds. apricot kernels. brazil nuts cashews, filberts, P(,C(lf1S 
~' s:ac"'1) ":":5 .!nrJ .... a!flu!sl 

• "":x:-e:;:;·:-: Oa~s 
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• Rice (brewers rice grits, "!nnched and polished wild flce) 
• Soybean lIour and milled Iractions 
• Processed Tea 
• Dried and dehydrated vegetables (beans. carrots. lentils. peas. potato flour. potato 

products and spinach) 
• Yeast (including primary yeast) 
• Wild Rice 

C. Animal Feed 8nd FHd Ingredient" 
FUMITOXIN may be added directly to animal feed, feed Ingredients and raw 
agricLJltural commodities stored in bulk. For those commodities no! stored Ir bulk. 
tablets or pellets may be placed in moisture permeable envelopes or placed on trays. 
etc. or bags may be used, following directions as With processed fooas 

D. Nonlood Product.: 
• Animal Hide 
• Clothing 
• Processed or unprocessed cotton. wcol and orpe' natural fibers or cloth 
• Feathers 
• Furs 
• Human hair, rubberized hair, vulcanized hair, mohair 
• Leather Products 
• Tobacco 
• Wood. cut trees, wood chips and wood and bamboo prOducts 
• Paper and rapel products 
• Dried plants and flowers 
• Seed (grass seed. or ornamental herbaceous plant seed, and vegetable seed) 
• Straw or hay 

XI. FUMIGATION EXPOSURE GUIDELINE 
The follOWing table may be used as a guide in determining the mlnumum lengt~ of the 
exposure period at the indicated temperatures: 

A. TEMPERATURES/EXPOSURE PERIOD 

TEMPERATURE TO WHICH MINIMUM EXPOSURE PERIOD FOR FUMIGATIOP4 
FUMtGANT AND INSECTS 
ARE EXPOSED PELLETS TABLETS BAGS 

Below 40' F (5' C) 
40' - 53' F (4-t2° C) 
54' - 59' F (t2-t5' C) 
60' - 68' F (16-20' C) 
Above 68' F (20' C) 

Do not fumigate 
8 days (t92 hou's) 
4 days (96 hours) 
3 days (72 hourS) 
2 days (48 hourS) 

00 not fumigate 
10 days (240 hou'5) 
5 days \ 120 hours) 
d days (96 hours) 
3 days (72 hou'5) 

Do not fumigate 
14 days (136 hours) 
9 oays (216 hours) 
5 days (120 hOlJfS) 
3 days {72 hours) 

The length of the fumlg3tlon must be long enough so as to prov;de for adeQuattJ control of 
the Insect pests wt'lich infest the commodity beIng treated It Will be necessary to lengthen 
the fumigation at lower temperatures and relative hlJfT!ldllles (or grain mOisture) Since 
IOseets are more dIffIcult to control under these conditions 

The fU",Ilgl1tlon penod should also be long el10ugh so that the genera!,on of hydroger, 
phosphide gas has essentially ceased and worker exposure rnlnlm'.':ed duw'g further 
storage and/or processing. 

The~e is little to be gained by eXte,ldJng the expOS;Jre period If the struc:ure to be 
fumigated has not been carefully sealed This lS reQUired to Insure Ihat adequate gas 
levels are retained. Proper application procedures must be followed to D'ovlde satisfac
tory distribution, retention and results 

The exposure periods in the above table are mJOlmurn periods and should not be 
shortened fm any reason other than when It may be necessary to abort the fumigation 

FUMITOX.N may be placed In moisture permeable envelopes 011 trays. etc .. and <'-
fumiglted IS with processed foods, ~ 
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XII. RECOMMENOED DOS ... GE 'lATES 

.... GENERAL 
The successful conclusion of a fumigation depends· ... the concentration b,eing h~l~ for a 
suffiCient length of time or exposure period. With hydrogen phosphide. minimUm 
exposure t,mes are reQUired because of the means of generating the ~8S from solid 
material and ~he b:o~cglcal action 01 the insect. For successful resufts against all stages. 
exposure !,mes are not generally possible in less than 48 hours. 
It IS beyond the scope of trtis brochure to take into account all conditions pre"'8ilin~ in all 
Situations where FUM!TOXIN ~ is used. Construction and tightness of storagesyaryconsl(jeral~ 
i" so do Ci matlC conditions Therefore, we can only give a general guidance, which 
~~plalr.s the w:(je range of the following recommended dosage rates. 

Dosage rate deper"1Cs p"lmardy upon the following factors: 
- T yp~ o~ sto:age 
- Pests ~o :-'e controlled 
- Com~od.ty t,=~C'erature 

Dc;sa:;e 15 ca:c~J,ate:::! per' 000 CUbiC feet or per 1,000 bushels. 

PROOUCT PER 1,000 CU FT. PER 1,000 BUSHELS 
Pel ('~S • 00-500 '25-625 
'i'"ablets 20-145 25-180 
Ba.gs 2·13 

T~esc d8S;jge~ are 1101 to be e)(Ceeded II IS Important to be aware that a shortened 
01 OQsure p~r''J(j cann,): be compensated by an Increased dosage of hydrogen phosphide. 

· .... O..,::lIUM,ga~lo", ('lO.penence has srown the following recommendations to be generally 
'.;:l.a':"le Ex:reme~y adverse conditions may require deviation from these recommended 
dosage rates. Co"',~act your Pestcon Systems. Inc representative for assistance. 

B. SPECIFIC 
Recommended dosages for several types 01 fumigations: It is permissible to choose from 
the lull r(lnge of dosages listed. however, these dosages should i,vi :"'e eXLeeded. 
Remt::"mber. a shortened exposure period cannot be compensated for with an increased 
dcc;age The upper dosages listed are recommended in structures that are of loose 
cons!ructlon and In buik stored commodities. 

TYPE OF STORAGE 

1. TABLETS/PELLETS 
a Sil0s 
:"'arge ve~~ cal SIiO b,ns wl"),ch iJre relatively 

gas !.gh: (~ 9 . s:e~I). or well 
':Jrs~rLJc~ed cc'"'cretl;;! blr.3, 

~ .c-a'r"' 8.-5 3:..,~'e' Type! 
':,,! :,:"s~·:...;-::e·~ 3',"j reasc'-,8t>Iy gas tight 

:lECOMMENDED DOSAGE 

40-180 tablets per 1.000 bushels 
120-300 pellels per 1.000 bushels 

(When distributed by automatic dispenser) 

90-180 tablets per 1.000 bushelS 
200-600 pe!!ets per 1.000 b"shels 

~il'''''''' ':; "s. ~ro3:8 "2' ",·~od or loosely c.:)nstructed metal are rather untlght. even a 
:::,"5 :>"'ra:J:f' ":'ease :"' ~osage may I""lot give complete kill. Such structures should be 
:..::..~'e:::! 0I;~" ::- ,e: .... i1ene ::;I"':et."g. permitting the dosage to be conSiderably 

:: g,J. S'::'e~ .-:-:::'~:"'1C'dlt,es ,n flat stores. 9O-1tSO tablets per 1,000 bushels 
,'" p "-, 0.,' <.' S e'£,c ___________ 2~7!!o-~5:!C40I!..i!p~e!£lle!Ct~sJP!1!!'.r_'l.ol.ooo~~b<lu,!.;s<!.h!Se~ls 
-: _2~St:";v ~ :ej ~:-~"""'Qdlty stored under 90-'60 tablets per 1,000 bushels 

----..:.t:·t:'=,'a',. '[>'03: .E'iy gas "ght co .... erl:'lg 270-540 pellets per \000 bushels 
e Pac",ao;ed c'2l"'1mod,tles '\bagged grain. 30-90 tlblets per 1,000 cubic teet 
C'Jce":)seoj 'oods elc) ,r- seal3ble 165-300 pellets per 1.000 cubic teet 
('~: OL'e 
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TYPE Of STORAGE 
f. Nuts or dates in bags or storage boxes 

g. Nuts or dates in bulk 

h. Railcars 

i. Space fumigation such as cereal mills. 
teed mills. tood precessing plants & 
warehouses 
j. Stored tobacco 

k. Non-tood products 

I. Stored beehives, supers and other 
beekeeping equipment for wax moth control 
and Atricanized honeybees intesled with 
trachael mites and foul brood 

RECOMMENDED DOSAGE 

20-40 tablets per 1.000 cubIC leet 
100-200 pellels per' ,000 CU~IC teet 

30-40 tablets per 1.000 cubIc leel 
150-200 pellets per 1,000 cubic tee I 
45-145 tablels per 1.000 cubIC teet 

225-500 pellets per 1 ,000 coblc teel 

20-45 tablets per 1.000 cubIc teet 
100-225 pellets per 1 ,000 cubIC teet 

20-40 tablets per 1,000 cubic leet 
100-165 pellets per 1,000 c"b,e lee I 

30-90 tablets per 1.000 cub,c teet 
150-450 pellets per 11000 Cubic leet 

30~45 tablets per' .000 cubic leot 

150-225 pellets per 1.000 cubIc leet 

m. Redent burrows 

n. Shipholds 

2-4 tab!e!s per ~unc .... 
10-20 peilHS pt,·r t)'Jrf:"",": 

30-60 tablets per 1.000 cut}!C !e'~t - BLLr<. 
30-60 tablets per 1.000 cub,c 'eel· BAGGED 

165-300 pellets per 1.000 cub,c lee' - BULK 
100-300 pellets per' 000 CC~IC fee! - BAGGED 

o· Spices 'In small containers 

2. BAGS 
TYPE OF STORAGE 

Space (including pa<:kaged 
commodities) 
a. Mills, Warehouses, etc 
b. Bagged CommOdilies 
c. Drted FrUits. Nuts & DatE'S 
d. Stored Tobacco 

2 Bulk Stored Commodities 
a. Verlical Storage 
b Tanks 
c. Flat Storage (loose constrLictlOn) 
d. Farm BinS 
e. Rail Cus 
f. Bunkers, Tarped Ground Storage 
g. Barges 
h Shipholds 

1-2 pellets per ~O Cuo,c lee! 

RECOMMENDED DOSAGE 
PER 1000 CU. FT. 

2-6 
3-6 
2-4 
2-4 

3-5 
4-6 
5-13 
6·13 
3·6 
3-6 
3-7 
3-6 

NOTE: The maXimum dosage allowed for dates nuts a:<d dried 1rL!lts ,s ~ t:l~~ ~·'..'f 'C·,::· 
cu ft 

The wide range of 10sages listed above IS reqUITed to hard Ie tho:;:o va",!';!:! ")1 L.,r"",::;a! ;:~ 
sltuationsenCQuntered in practice Somewhat higher dosages are usua!!; re::')""rrr'''~f''; 
under cooler. dner conditions where exposure periods are relatively Sh)rl H') ~.! .E-r t~t) 
major factor in selection of Gosage IS the ability of 'ne sfrucf'Jre t""::' 0-:; j ~,':'')~er 
phosphide gas during thefum!gatlon. A gOOd IllustratIon of thiS pOJnf IS CurnC;:Jr!s',J·" ~'!hl5!' 
low dosages requIred to treat modern. well-sealed warehouses With tr;~ .... '} ... E" riJnq~ 
used for poorly constructed bUildings that cannot be seated ad~Quatf;'j.. . -~'~ 
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:;-r-~ 
XIII. USING TABLETS OR PELLETS 

The Question often IS asked why there may be a diherence in the total amount of aluminum 
phosphide In dosage recommer'ldatlons between tablets and pellets, Contrary to what 
might be expected, It IS not always the best deCision to assume that you use five times as 
many pellels Iwh,Ch ""e'gh 0.6 grams each) .s lab lets (which weigh 3 grams each). 
Because they Bre smaller, pellets decompose more quickly and almost always give a 
higher peak concentration much sooner than tablets. Often you have a different 
distribution pattern. These and other factors thus suggest there often wili be a difference 
10 dosage rates between tablets and pellets. 

To illustrate this, the follo ..... ing chart summarizes the ;'osults of a test fumigation of two 
bins of Identi-::al size. one treated with 22 taolets (66 granl $) per 1,000 bushels and tht;) 
alhe' trealed "",I" 110 pellels (66 grams) per 1,000 bushels. The results show. clear 
difference In the amount of gas available and the concentration reached using identical 
weights of aluminum phosphide Peak concentration of the pellet treated bins were over 
three times that 0 the tablet treated bin (770 ppm vs 230 ppm). For warehouse and flat 
storage bu:ldlngs, tablets often (but not always) are the preferred choice. 

I I I I I I I 
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XIV. DIRECTIONS fOR USE - GENERAL 

1. It IS a Violation of federal law to use this product In 't manf"ler Ir,cons,stent ...... th Its 
labeling. 
2 FUMITOXIN~ tablets, pellets, and bags are Restflcteo Use Pesticides due to ~he acute 
mhalatlon toxicity of hydrogen phosphide fphosptllne, PH 3) t;;as 
3. FUMITOXIN is a highly hazardous mdterial and ma, be used only by mdlvldual5 
tramed in its proper use. Before using. read and follow all label precautions and directions 
on the label and in labeling 
Additiona! copies of this Manual are available from. 

PEST CON SYSTEMS. INC 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, NC 27606, USA 

TELEPHONE: (919) 859-2500 
FAX: (919) 859-2155 

4. At least two trained persons must be pre:ient when FUMITOXIN pellets. tablets, and 
bags are applied from Within the enclosed Indoor ~rea being treated or dUring reentry Into 
a fumigated or partially aerated site. Only one tralr.ed person IS required 10 be present 
when the fumigant is a~plied from outside the area beIng fumigated. 
5 Prior to applying thiS product you should delermme (1) If the structure can be r.lade 
sufficiently gas tight. (2) If recording of gas readmgs will be reqUired. (3) how 10 effiCiently 
and s?fely apply the fumigant and (4) emergency procedures. 
6. Shipholds, barges. containers on ships, railroad cars and containers shipped piggy
back by rail may be ft.;mlgated inlransit. Ho..vever, fumigated trucks, vans, trailers and 
similar transport vehicles shall not be moved over public roads or highways untlt tne,' are 
aerated. 
7. 00 not fumigate commodities with thiS product when commodIty temperature -s be:ow 
40 0 F (50 C). 
8 Wear gloves of cotton or other suitable matenal while hanallng FUMITOXIN· :a~lets 
pellets. or dust from bags Wash tlands thoroughly after use 
9. Hrdrogen phosrtllde gas may flash at concentrations abOve Its fiamfTlable ',mit 
Theref'Jre. always open FUMITOXIt-J conta:ners In outdoor aIr and never In a IIJmfTlabl(> 
atmosphere. ThiS pr€:caullon Wilt not only prevent h~rm In the unltket), cvcr>! 01 a flash but 
wlil reduce the applicators e ... posure to hydrogen phosph:rje gas 
10 Pllmg of tablets, Dellets. bags Or dust from their Iragmentdtlon. or ac.j(::!,:~on of khl:d 
water to FUMITOXIN may caU5e a temperature Increase and confine the re:eas~ elf gas so 
that Ignition could occur. 
11. As much as po';slble, protect unused FUMITOXIN from excess:yc exposu'e to 
atmosp'.eric moisture during application ri!1htly reseal and mark the table! or pelle! 
aluminum flask as opened and partially used pnor to retuPtlrg to storage Do "ot res.ca: 
lin bag contamers. However. metai drums holdiflg the foil pouch packages 'JI bags ca., be 
resealed as long as the fall pOuches are stili Intact. 
12. Respiratory protection approveci for the concentration to whlCt'l ~l'le tum gator w:li tk 
exposed must be available If FUMIT0XIN IS to be applied from Within an erClosed ;!"1doo' 
area. Respiratory protection need nol be avallaole for U3es such as o .... tdoor application 
addition of tablets or pelltts to au~omatlc dispensing deVices. etc. If e)'~osurcs above the 
TLV's will not be encounit-· ed. 
A NIOSH/MSHA approved, full-face gas mask - hydrogen phosphIde carlst2r comblna
han may be used at levelS up to 15 ppm Above thLs level or Ir. Situations where the 
hydrogen pl10sphlde concentratlcn IS unknown, a NIOSH/MSHA 3pprOV~d. self-cor'lalr
ed breathing apparatus (SCBA) or Its eqUivalent must be I.sed 
13. Notify appropriate company employees and wovlde relevant safety I~formatlon to 
tocal officials arlnually for use in the event of an emergency 
14 Tablets, pellets. or the powder In bag~ must not come Into conta:t With ani pro(.psserj 
food With the exceptIon that it can be added directly to proc ... ed brewer. rice, malt Ind 
corn grit. used in the manufacture of beer ~ 
15. Protect copper, sliver, gold and their alloys from corrOSIve expos'Jre te hydfoge'l 
phosph;de. 

11 



~xv. DIRECTIONS FOR USE - SPECIFIC 

-r- A. TABLETS AND PELLETS 
Q-

1. FARM STORAGE FUMIGATION 
•. Equipment Necessary: 

FUMITOXIN! tablets, peHets 
2 5':J 7' prObes. l' ." (jlarl'eter, PVC rigid tubing is recommended. 
3 Gralf' sampl'ng prooe with pan. screen and thermometer (optional). 
4 Gloves 8f cotton or other appropriate material (washab!e). 
5 Aluminum pnosphlde arnlng Signs. 
6 Po~yeth/ler.e sheefr""1 
i Detection equlpmenl 
8 Approved resplra!ory ;::;rotectlon equipment. 

b. Steps in FUMI=OXIN Fumigation: 

CO~'ac: yov SuP!:: e for detailed Information. assistance and training outlines. 
~ Read the label on the container and ali <"upplementallabellp.g 
"3 Ce~err"'.!""'C 8cat.')'l of ·...,Iestatlon 
..: J'::'!e'rT',re - :J'lt1E" -:1 oushels to be treated 

:J[.:~ ...... ~ ... f' "" . .r'"'.:'(" c;l !clOIC!s,'rr>lIe!S reqUired for treatment as follows 

,--------

~TYPE OF STORAGE 

; s!ec' ~:i~"S ..... : .... !,~.~ "::; 
: ~ .. ~.., ~~ !ac· ~ es 

DOSAGE CHART 

I TABLET DOSAGE 
GRAIN TEMP. PER 1.000 BI !SHELS 

'30-68 F I 90-1801ablels 
O .. er '38 - F 60-90 tablets as grain 

IS being turned 

PELLET DOSAGE 
PER 1,000 BUSHELS 

200-450 peliets 
150·450 pellels 

'-~-68 120lablels 200-450 peliels 
.....--________________ .~) :~",-' "t3"'S--:' __ t-9"-O"-"la"'b"'I"'e"'ls'---___ --t-t 50-450 pellets 

"":1: S:,,'t-S - "('.('1: .1..- , : ~"': 6J-69 F 150 tablets 150-450 pellets 
~' .. .:: -~ ~.J' :-·.e r ! O','e r 68- F 120tabl~ts 150-450 pellets 

-:; - ',.;.' ~ .... .., .... "' .........=...=. -.. t-. 

1120-180 table!s 150-450 peliels 

~ ;;, J" :"'t' . .:: ':>:. ~'J~ ~' ... pa!!e':T for al>plYlng the tablets/pellets (keep In mind location 
, I ''''':5:.:;: ._'" C·:r·;act your supplier for ,nfOimatlon on eqUlpm·mt to proba 
~e~-'["e" :"'a~ SPV'O'''' Io:e~ ," ~ IS ne.::essary 
~"_':'.' :a:·'~:s:; .... J ::E''':'.:'($ Probe a!ltab1ets/peliets as deeply as pOSSible. 
~y'.: ;.(1' 1 ........ Id'M g'a" 'n C·JOr climates Corwectional currents can pre'Jent 
....... '"'! .:::.: ">,,- :.,,-:,~: ... ~.: 1;:'''''~sc''''·n('J from penetrating downward 

- ;: ,Le ",d'~ ... ;:; 5 ;"'5 ':;f all acc.ess ope'llngs 
-. " 5 ·e:':' ...... ~·~ ... ::e'.: : ... .1! :"'e (le"rneter of the bin be sprayed at ground level With i!n 

J;:'~';".f'::: ... ..,~'c:;: :!f>!J '"'e'p prevent relnfestatlon 
: .... .:.'.,; ... _" ..... :' ~'~ .::: r;; !:;r a rr,,:TlmUm of f:ve days after the fumigant has b~en 
, .. " "'::: _. -:.:e,' :J'!l1'1 :5 coole' tnan 60~ F Do not fumigate whe., grain 
"_'~'~."'J',.'r> S t.:e :·N.10 F 

;.:- Jh ... ; 1""a~ ::'"' ;:1 !'"':e DUlldlng. spray grain surface With approved If'sectlclde 
.~ :: s:~ •. 'l':;O: 5 .. "'3:'" 'e;rf~s!~tlon 

NOTE· ,. ~ .,' ::" .... J ~·r, ~''''(>'1t is 'lot avatlable on a farm and application canf'of be 
:~. ~ .. ·3::e,' ] 5:·· .... :· .. ·p al') apP'ov'ed canister respirator must be worn during 

~~.;:: -~'. - ": ~ ........ " (I"" e"-;:·.-sed .ndoor area 
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2. FUMIGATING VERTICAL STORAGE (Concrele upright bins, silo., etc.) 
a. Locate all ventilation facilities lor basemenVtunnel. 
b. Check commodity temperature and moisture and determine required exposure time. 
c. To the extent possible, seal all openings except lor lill opening. 
d. Calculate number of lablets or pellets required based on quantity (bushels) of 

commodity to be treated. 
e. Open containers in open air or near a tan which exhausts outside immed:ately a'l under 

certain conditions containers of aluminum phosphide may lIash upon opening. 
f. Tablets or pellets may be applied by hand or with an automatic dispenser te the moving 

grain stream. S;ns requiring more than 24 h.ours to fill should not be fumigated bt direct 
addition as the bin is filled. These bins should be fumigated upon completion of fdling by 
probing. 

g. Warning signs should be placed on hatch cover and discharge spout of each Ireated bin 
I. Employees maycontinut: with their normal duties when FUMITOXIN fumigant IS used to 

fumigate grain in concrete elevator bi'ls. providing proper exposure le .... els are ma'ntaln
ed. 

i. rollowing application, tJasement/tunnel~ should always be checked fc~ gas concentra
tion before work starts. This can be done with detector tubes 11 a concentration IS 
detected in the basement/tunnel. It must be elim:nated by nalural or lorced ventilation 
Checking of headhouseigallery and basement/tunnel should always be conl; before the 
elevator crews start work. Grain must not be remo'J"ed. pnor to completlo~' of minimum 
exposure time. 

3. FUMIGII rlON OF FLAT STOIIAGE (Bunke .. , Quonset Buildings, Large Steel Tonk., etc.) 
Structur3shall not be occupied during fumigation.l#thestorage is Within a barn. all animals 
must be removed for the entire period of fumigation. 
a. Check the storage lor tightness. 
b. To the extent practical seal any vents, cracks or other leaks 
c. Determine commodity temperature, moisture and type of application to t (> maae 
d. Determine the <losage and exposure time based on the abo· ... e information 
e. Tablets are recommended for flat storage. but.' necessary. pellot~ may be sub5lttutcd 

Workers should be aware 01 the much shortened allowable appllCdtl()n time If pollets are 
used. _ 

f. Apply tablets by usmg probes. Probes should be Inserted at ttlree or lour foot Intervals 
horizontally In both directions. The number of tablets per probe IS de:ermmed by 
dividing the total number 01 tablets by the total number of probmgs to be camed out 
Tablets will be dropped into the probes at intervals. as the probe IS Withdrawn 

g. During application of the tablets, doors and windows shali be tlppn to c.rea:e as mUCh 
cross ventilation as possible. Observe proper exposure level~ and proper 'esp:ratory 
protection requirements found elsewhere In this manual 

h. Covering the surface of the commodity With tarps or plastiC sheets reduces convectional 
currefJts and gas loss. thus Increasing the effectiveness of the fum:gar.t ThiS cO'Jer must 
be removed after the lumlgatlon is completed 

I. On completion of FUMITOXIN~ applIcation and covering 01 CO'iH"10d'~i .... 'm tarps. 
close. seal and secure all doors. Windows. hatches. etc 

j. Warning SIgns are placed on all doors and opE'nlr.gs so they are ViSible from all 
directions. 

k AHer full exposure time. aeratmg can be accomplished by oper.lflg (~oor5 and Windows 
from the outside and allowing a cross draft unttl the area IS SUitable for rp entry 1f the 
enciosure must bp. entered to open doors and WIndows. two or more persof'lS must work 
together wearing proper r(osplratory eQuipment Pres~nce of hydrogen phosphide must 
be determmed with detector tubes. Refer to aeration. re-entry and Induslrlai hygiene 
morntoring. sections found elsew"ere In thiS document 
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TRUCKS, VANS, CHAMBERS, CONTAINERS, ANO OTHER TRANSPORT VEHICLES 
~ a Determine If the truck. van Chamber. container, or other transport vehicle can be made 

relative',.: gas I.ght 

o - o Ce:er~lne the volume of space to be fumigated 
C De~ermlne the proper <losage and exposure time. 
d 5'2'al any ver"ts. CraCkS Or other leaks 
e For raw agricultural commodities aluminum phosphide may be added directly to the raw 

c0mmod1ty as It IS loaded, or probed in after loading is compleled. 
T'1e fumigation of proCesSed foods tn trucks. vans, conlai:1ers. and other transport 
vehicles must be done in such a manner as to prevent contact of aluminum phosphide 
WI!h the commodity or Its packaging. 

9 All doors and :Jther openings are then sealed to prevent gas loss. 
h A!:er doors and otner openings are closed and resealed. warning signs are placed on all 

81 ~"Iese deNS or 'Joenlr.gs Refer to placarding instructions for sign requirements. 
;r~Ck'5 "flns ::r"1aI"10ers. containers and other transport vehicles to be placed aboard 
.·:s.sei~ .y o~, p'J9ytJat;1( ~atl shipments may be fumigated inAtransit, but must not De 
'n:'.eO, wr"I ,Ie uraer fumigation, Over puollc roads or highways when moved to the rail 
~:0 or \ieSS~1 for Icadlr.g 

5. FUMIGATION IN SMALL SEALABLE ENCLOSURES 
d D!:::e:rmlre t~a: :~(: small sealable enclosures can be made relatively gas tight 
b P:<lCC the !ablc::s 0' pe!lets ,n the space to be fumigated. Never pde pellets or tablets on 

~-:;-; r;' eac .... ~J.""-" 

C St:cure the struc.lurp ·n suCh a way as to prevent gas loss 
;<", "'?'''''''''j ';. ',,·'5 J' all Sides of the structure 
i' ~"c Si'uC:ure '5 o'operly sealed workers need not vacate the premises. However, yOu 
• 1,.,S! DDS':>"." ;'~'Jp~r ('xnosu'(' le'Jels found elSewhere In thiS manual 
·.·ll .... :a,n ~G:'S cross .entlftliion dutlng working hours 

... G~~('r.~ ~·Gr,.':" ~·.o:DQS..Jrc Droc~dllres 

.... S~,::,(,'j s!o'ec 'r ~EI'::d: .. Cly air tight drums or otl"!er smarl r::onlalners can be fumigated by 
;JtdC '''1] !:-e p('il<~!S "1 mOisture permeable envelopes InSide the drum, in s\Jch a manner 
<15 :0 "Ccp p(-:!e~s as ..... ell as Ine res'dIJe. from coming IOtO contact with the spIces 
~. "r:15 'Jr srla!: cO~'!,Wlers should be Slored In an area that is r:learly marked ~o as 10 
~ ':; .. j'2 ~::..r '1'1::"''''cr safety under Ihe proper exposure lImits. 
/=',):!'y .... lrq the l~r·l'ga!IO"1 tI-,e drum or small container must be aerated pr'or to 
S·' p",en! :"(' reS,due should be disposed of acc.ording to proper procedures 

6. PROCEDURES FOR FUMIGATION OF SPACE IN MILLS, WAREHOUSES AND OTHER 
STRUCTURES 
a Determ:ne Ihe dosage of tablets or pellets to be applied based upon the following 

parameters lor space fllmlgatlon 
The vol\Jme of tne structure 

2 The a:r andror commodity temperature 
3 The general lightness of the structure 10 be fumigated. 

~ Ca~efully seal the area to be fumigated 
C Place I rays 0 r S'" eels 01 K~aft paper, up to 12 sq ft In area, on the floor of the struc!ure to 

r:~d the table~s or pelle!S 
~ S:;-eaC table~s::r pe:le:s on Ihe sheels at a denSity no greater than 30 tablets per sq It Of 

75 ~ellels ~er sq It Th 1S corresponCls to slightly more than one-half flask of tablets or 
O'le-half flask 'Jf pellets per 3' x 4· sheet 

e C"'<:.>cl< the sneet to see that aluminum phosphide has not been piled up and that It IS 

d,~persed evenly to minimize contact between the IndiVidual tablets or pellets 
ec-or:; lead1r.g 10 the fumigated spat;e are the" closed, sealed and locked. Aluminum 
;::r-')sphlde ..... a'~lng Signs must be placed on all entrances Refer to the placa~drng 
,"'~~rIlC!lonS fcund elscNhere Ir thiS manual 

;; :"'2 turn'gallor, C'~r od usually lasts from 7 to 5 days. depending upon the temperature 
C") "01 h':f""l'ga!€' .... "'en I~e temperature of the commodity or the 'Space within the 
s~'tJcture IS tel') ..... 40 r (SA C, Consult the label and other labeling for further 
, ... f-:rrf'3t'C''' 

UVJn complet,c" of Ihe exposure peflod. Windows and docrs should be opened and the 
fumigated structure allowed 10 aerate Gas concentration readings must be taken uSing 
low level detector lut'es before allOWing personnel to re-enter thearee. Refer to aeration, 

1. 

re·entry and industrial hygiene monitonng sections found elsewhere Irl thiS document 
I, Spent residue dust remaining after the fumigation IS disposed of as described In 

disposal procedures found elsewhere In this manual. 

7. BARGE FUMIGATION OIRECTIONS 
a. Determine barge is suitable for fumigation. 
b. Determine barge is dry and clean. 
c. Determine that lids and hatch covers are in goad order and can be secured 
d. 1. Bulk Commodities can be treated JS follows: 

- By placing tablets or pellets into the stream as the commodity IS being loaded on 
Ihe barge. 
- Or, after completion of loading fumigate by uSing directIOns lor land based 
structures inserting the pellets and tablets below the surface WI!n proo€'s 

2. B.gged or Other Packaged Commodilies can be treated as fOllOWS 
- Upon completion of loading, apply tablets or pellets In a manner conS:s~en! With 
other bagged or packaged fumigation directions In land based s!ruC!iJreS 

e. Close and secure covers. 
f. Pos! appropriate warning sIgns to Include baliast tank openIngs as ..... ell as cargo area 
g. Notify conSignee the commodity is under fumigation. 
h. Prior to unloading barges make appropriate test to ascertain cargo area as .. ·.ell as Od!last 

areas are tree of hydrogen phosphide gas 
NOTE: Barge fumigation is regulated by U.S. Coast Guard Regulallof1S 46 f~FR 147A 3S 

modified by U.S. Cost Guard SpeCial Permit 2-75. The shIpper Ot fumigator r~)l.s~ ;:: :~,:';t:SS tnlS 
permit prior to fumigating. To obtain thiS permit contact: 

8. RAILCAR FUMIGATION 

U.S. Coasl Guard 
Hazardous Matena! Branch 

Wash;nglon. D.C 20593·0001 

Bulk Raw Commodities and Proeesed Brewers Rice, Mall and Corn Grlls 

a Determine proper do~age and exposure lime 
b Seal any vents. cracks or other leaks 
c. For raw agrrcuUural commodrtles aluminum phosphide mZly be adJC'l1 d>u-'C:if 10 tt1l' 

commodity as 11 is loaded. or probed In alter loading IS completed PrOb,nlj IS (,,;S,II -::one 
by using a 5' x 7'sectlon of rigid PVC tubIng thaI IS 1'."' In diameter TZlO>e!s 0' ;:t·I: • .:'ts arc 
dropped through the tube as It IS Withdrawn from the commOdity 

d. All doors and hatcl". -covers are then sealed With tape to prevent gas 10:;S 
e. After the doors or hatch covers are closed and sealed, warning SIgns are placed Oflthe 

top and sides of the Car as required by law. Refer to placarding H"1struCtlons lor Sign 
requirements, 

f. Notify the consignee that the railcar has been fumigated 

Pract .. ed Food 
a. Volume of space is first determined 
b Determine proper dosage and exposure lime 
c. Seal any vents. cracks or other leaks 
d. The fumigation of processed food In rarlcars must be done In ::, >,J 0' J rl1arn"Q dS 1::.' 

prevent contact of alumrnum phosphide or lIs reslOual dust With the c,,)",r'Ic,: .. ,t' 0' I:S 
packaging. 

e. Tablets or pellets may be placed In mOisture perrnea:1le n)(l!e"a, d"::': ....... 'I:'>:··t:::::::; 
substantial supports 10 order iv prevent contamlna:,arl GLmng 'a :,;1' r.,~ .. ·_"·',..'rl 

I All doors and hatch covers are trlen sealed With 1,1]::(' 10 prf"ve~: ';<1;' ~':,s 
g After the doors or hatch covers are closed and sealed N<1:rr1:"''] Slgrs it".' ~"Ri..'· : ," .~.~ 

top and Sides of the car as reqUired by law Refer!'J ~~I;'l:,Vtjl'1r::; ,,';" .-' ", > s:;~ 
r~qUlfemer.ts 

h Notify the conSignee that the railcar has neen lum'J.l:f:d __ 
~ 
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~. TREATMENT OF BEEHIVES, SUPERS AND OTHER BEEKEEPING EQUIPMENT 
:::: FUMITOXIN' tablets and pellets may be used lor the control of the greater wax moth 

in stored beehives. supers and other beekeeping equipment and for the destruction of bees. 
Africanlzed bees and diseased bees, including those infested with tracheal miles and 
foulbrood. The recommended dosage for this use is 3045 tabiets or 150-225 pellets per 1,000 
cubiC feet. 

Fumigations may be performed In chambers at atmospheric pressure under tarpaulins, 
e\c., by placing the tablets or pell~ts on trays or in moisture permeable .. nvelopes. Do not 
add more than 2 tablets or 10 pellets to each envelope. Evenly distribute the envelopes in
Side the fumigation enclosure. or by placing the tablets or pellets on trays and placing the 
trays inSide the fumigation chamber. Honey from treated hives or supers may only be used 
for bee food. 

10. FUMI-SLEEVE' DUST RETAINER METHOD OF FUMIGATION-PATENT NO. 
4,579,417 AND 4,641,573 

The presence of reSidue from FUMITOXIN" tablats or pallets in treated raw agricultural 
(;ommocHties normally presents no problems of toxicity or sanitation. Nevertheless, where 
it is speCified no tablets or pellets can be placed dir .. ctly into the commodity during fumiga· 
tion, conduct the fumigation in the normal manner following the directions below: 

,. Determine the structure can be made relatively tight by sealing all vents. windows, 
cracks or other open:ngs. 

2. Determine the dosage and appropriate number of probings to be used. 
3. The FUMI-SLEEVE dust retainer is slipped over the standard 1 v." PVC probe. 
4 The probe wltn oust retainer IS then Inserted into the commodity. 
5. As the probe IS withdrawn, leaVing the dust retainer in the c0mmocilty the appropriate 

number of tablets or pellets are poured into the probe. 
6. After the probe IS completely remcved, leaving the dust retainer containing the tablets 

or pellets In the commodity. tlB off the top of the relainer in a common overhimd knot. 
7. Post the structure (shlphold, barge, container on the ShiP, railcar, other piggyback struc

ture) With appropriate warning signs as well as a sign showing the nUJ!lber of FUMI
SLEEVE dust retainers used. 

a On complellon of fumigation remove all retainers from the treated commOL,lY and 
transport If"! a well ventilated can tamer to disposal site. 

9. Disposal 
a Complete dust retainer and residue can be buried. 
b Although II IS not recommended. if the FUM I-SLEEVE dust retainer is to be used 

again, It should be opp.ntd. the reSidue emptied out and buried. The empty dust 
retainer should be washed and completely dried before re-use. 

11. RODENT BURROW - FOR CONTROL OF BURROWI"IG RODENTS AND MOLES 
Environmental Hazards 
ThiS product IS very highly toXiC to Wildlife. Non-target organisms exposed to phosphine 

gas In bUITolI<s ""II be killed. Do not apply directly to water or wetlands (swamps. bogs. mar
shes, and potholes) Do not contaminate water by cleaning of equipment or disposal of wastes. 

It IS a Violation of Federal Law to use this product in a manner Inconsistent with its labelling. 
ThiS fumigant IS a highly hazardous materiai and should be used only by individuals trained 

In Its proper use Before usmg read and follow all label precautions and directions. 

FOR CONTROL OF THE FOLLOWING RODENTS AND MOLES' Marmot ap. - - - Wood
chucks and Yellow Bolly marmots (Rockchuck). Prairie Dogs (except Utah Prairie Dogs), Nor
way aod Roef Rals. House Mice, Ground Squirrels, Moles, Voles. Gophers. and Chipmunks. 

Dlrect,:)ns tor IJse against burroWing pests: Add from 2 to 4 tablets or 10 to 20 pellets 
to the burrow Seal !Ightly by shoveling 5;:)11 over the entrance after first packing the opemng 
WIth crumpled newspaper T hiS Will prevent soil from covering the tablets or pellets and slowing 
Gown thelf action Use lower rates m smaller burrows when soil mOisture conditions are high 
and higher rates Irl larger burrows when 5011 mOisture IS low. Treat re-opened burrows a se
cond time 1 to 2 ddYS after the Initial treatment. For use on non-crop areas, crop areas and 
orchards 

OUTDOOR USE mlLY Do not use Within t5 feet (5 meters) of Inhabited structures. Do not 
apply to burrow which may open under or Into occupied buildings. Please consult Local, State 
and r ederal Game Authorities to ensur" that endangered species do not inhabit the area 
proposed for treatment 
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ENDANGERED SPECIES CONSIDERATIONS 

The use of any pesticide in a manner that may kill or otherwise harm an endangered or 
threatened or adversely modify their habitat is a violation of federal laws. The use 01 this 
product iscontlolled to prevent death or harm to endangered or threatened species that occu~ 
in the following counties or elsewhere in their range: 

STATE (REGIONAL OFFICE FWS) 
Speclel 

ARIZONA (ALBUQUERQUE, N.M.) 
Black-footed ferret 

CALIFORNIA (PORTLAND, OR) 
San Joaquin Kit-Fox 

Blunt-nosed Leopard Lizard 

COLORADO (DENVER. CO) 
Black~looted ferret 

FLORIDA (ATLANTA, GA) 
Eastern Indigo Snake 

GEORGIA (ATLANTA, GA) 
Eastern Indigo Snake 

~ANSAS(DENVER.CO) 
Black-footed ferret 

MONTANA(DENVER,CO) 
Black-footed ferret 

NEBRASKA (DENVER. CO) 
Black-footed ferret 

NEW MEXICO (ALBUQUERQUE, NM) 
Black-footed lerret 

NORTH DAKOTA (DENVER, CO) 
Blac~-footed ferret 

OKLAHOMA (ALBUQUEROUE. i~M) 

COUNTY (UNLESS SPECIFIEO) 

STATEWIDE 
KERN. 
KINGS 
TULARE 
FRESNO 
VENTURA 
KERN 
KINGS 
FRESNO 

STATEWtDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWtDE 

STATEWIDE 

STATEWIDE 

MERCED 
MONTEREY 
SAN BENITO 
SAN LUIS OBISPO 
SANTA BARBARA 
MAD~RA 
MERCED 
TULARE 

STATEWIDE __________ _ 

Black -foole'"d'::f'Ce"rr"e"t==-:::-=,.,-______ ---'S"T"Ao.l"'·E"'W=1 u~E _______________ . _____ _ 
SOUTH DAKOTA (DENVER. CO) 

Black-footed ferret STATEWIDE 
TEXAS (ALBUQUERQUE. NM) 

Black-footed ferret ____________ --'S"'T"'Ao.T"'E"'W=1 D"'E=-_____________________ _ 
UTAH (DENVER,CO) 

Desert T ortOiS8 
Ellack-footed ferret 

WYOMING (DENVER. CO) 
Black-footed ferret 

WASHINGTON 
STATEWIDE 

STATEWIDE 
Use of this product in the above areas is prohibited without first contacting and obtaining 
permission frem the Endangered Species SpeCialist in the regional oil ices of the U S F Ish and 
Wildlife Serv.ces (FWS) nearest you. 

SPECIAL LOCAL RESTRICTIO"lS ON THE USE OF 
FUMITOXIN8 TABLETS AND PELLETS FOR CONTROL OF BURROWING PESTS 

NORTH SAROLINA 
FUMITOXIN tablets ana pellets may only be I.!sed for t::or.trol of rats, mi(.~ and .. ole~ In I"e state 
of North Carolina. Use against other pests IS not permitted 

MISSOURI 
"A state permit is required for use of pesticides In MiSSOUri to control sma:1 n'ammals. except 
rats or mice. Please contact the Missouri Department of Conservation office lor information ., 

KANSAS 
"A special permit to blaCk-tailed prairie dog control by pOisoning IS reQlJlred ,n Kansas 
Contact the Kansas Fish end Game Commission to obtain this permIt." 
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